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To the moſt Honoured 


Sr HANS SLOAN Bar. 
Preſident of the Royal Col- 
lege of Phyſicians in Lon- 
don; and the reſt of the 
much Honoured Members 
of that SOCIETY. 


Moſt and much Honoured, 
HE Motive of a Dedication 
D © is commonly either Gratitude 
or Intereſt, and very often 
Hot Accounts are prudently 
ſummd up in one; and the Author 
with great Modeſty deſires, that what 

he offers may be taken in part of Pay- 
ment for Favours already recerv d, and 
at the ſame time be look'd upon as a 
A valu- 
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valuable l for bn that 
are yet . 


FOR my own part, 2 50 
Addreſs Dr as a Debt nor a Peti- 

tion; but as a fair and equitable Ap- 
peal to you who are the proper Judges, 
whether this way of treating the Sub- 
Ject, is likely to be of any real Uſe or 
Advantage in the Theory and Prattice = 
of Medicine. wg | 


BU 2 3 the Meri f TY 
Cauſe be, the Equity and Fairne of 
the Appeal muſt certamly be alhwd, 
for as I can herein claim no benefit 
from the Honour of any particular Dye: 
ſonal Acquaintance or Friendf 1. (6 
defire no better Protection againſt 
malewolent Cenſure: and thus far I am 
fre, under the Patronage of the 

learned and Nluſtrions Body of 
P] Mcians in the World : ; fmce, upon 
this foot, to beg your Favour, would 


be; in E to mpeach your 13 Mice. 
TO U 
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20 U are; ſufficiently ſenſible that 
no Improvement of any ſort can be 


made, where a rational freedom © 


Inquiry is deny'd.; and I cannot but 
mention bere, "what redounds ſo much 


to your Honour, that you have ever 


afted upon this noble and generous 
Principle. You have the Health and 
Eaſe, the Lives and Happmeſs of your 
fellow Creatures too near at heart, 
70 ſacri ce thoſe valuable Intereſts 
to any darling Hypotheſis, indiſputably 
receiv d, and eſtabliſb d into a * — 
f Foy at Qrthodovy. Fes 


T I S. 7 aha berry of feng 


** @. right. application of it, that 


Medicine. hegins now to ariſe out of it's 
antient Chaos, and from the Advance- 
ments already made to give us the 
promyſing. Hopes of its appearing ſome 
time or other as a real SCIENCE. 
Tis from hence * this excellent aud 
aſe ful Subject has of late Years been 
reſcu d in great, meaſure from the vio- 


lent Hands of chymical and metaphyſs- 


A 3 cal 
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cal Empyriciſin; by which every thing 
was explain d into Darkneſs, and the 
Knowledge of the Diſeaſe. ihſt in the 
myſterious Diſquifition of the Cauſe. 


IF have here contributed any 
thing towards the ſetting this' moſt 


neceſſary part of natural Philoſophy 


in a clearer Light, or towards the en- 


gaging ſome abler Pen to undertake a 


more complete Work of the ſame kind, 
my Deſign in it will be ſufficiently an- 
ſwer'd: But if T ſhould unhappily fail 
of any ſuch Succeſs, I doubt not but 
you will at leaſt pardon the freedom 


of the Attempt, in conſequence of the 


goodneſs of the Intention. I am, 
- GENTLEMEN, 


Your moſt Obedient 


- — ID — 


Tho, Morgan. 
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PREFACE 


EN ſana in corpore ſano, is a ſhort 
but full Deſcription of human Fe- 
licity, or of the Happineſs of Man 
Px2 As he is a Creature compounded of 
: Soul and Body. And next to the 
Knowledge of God, of our Duty to him, 
and the means of obtaining the divine Fa- 
vour ; the Knowledge of the Principles and 
Laws of Motion, as applied to the Structure 
and Operations of the animal Body, in order 


to prevent or remove the Diſeaſes and Irregu- 


laritys to which it is liable, and maintain it in 
as found and uninterrupted a fate of Health 
as poſſible, is doubtleſs the moſt excellent and 


uſeful. | 


THAT the animal Body is a pure Ma- 
chine, and that all its Operations and Phæno- 
mena, with the ſeveral changes which happen 
to it, are the neceſſary reſult of its Organi- 
zation and Structure, is now generally known, 
and confirmed beyond all contradiction by 


A 4. the 
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the modern Obſervations and Improvements 
14 in Anatomy. 0 on babe! 31} 9x07; 1 
| TE Life of an Animal, as far as it falls 
under a medical Conſideration, conſiſts in the 
f Circulation of the Blood; and Death is no- 
thing elſe but a Ceſſation of that Motion, or 
a Stagnation of the animal Fluids. Health 
is the uniform Circulation of the Blood, and 
the conſequent Derivation of the ſeveral Li- 
= quars ſecreted by the Glands, in their natural 
| and due Proportions : and any irregularity of 
exceſs or defec herein, induces ſome Sickneſs 
or Diſeaſe. Such is the ſurprizing minute= | 
neſs and nice adjuſtment of the numberleſs 3 
Springs and Movements upon which Life de- | 
pends; and ſo many the Irregularitys to 2 
which every one of them is liable, that the 
| Preſervation of this curious piece of Ma- 
chinery, and the continuance of its Opera- 
tions and Functions for three or fourſcore 
Years together, is little leſs than a Miracle : : 
| at leaſt, every one mult allow it as a con- N 
| vincing Proof of the inimitable Wiſdom and 
Contrivance of its Author and Former. 
AND here I muſt obſerve, what one can- 
not reflect upon without wonder; That the 
animal Automaton is contriv'd and adjuſted 
upon Principles of Self- preſervation: tis 
form'd and defign'd for the helping itſelf, and 
laid under a fort of mechanical neceſſity of 
regulating its own Motions. There is no 
Diſorder which happens to it, but there is at 
the ſame time a conſiderable effort of Nature, 


. e. 
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i. e. of the Machine, to rectify the Error, 
and reſtore the ſoundneſs of its Conſtitution. 
And herein this noble Machine of an ani- 
mated Body, which is the _ Workman- 
ſhip of Almighty God, differs from the moſt 
finiſh'd Pieces. of Art, and every thing of 
human Contrivance ; ſince in the moſt com- 
plete and admired Productions of this latter 
kind, there is not the leaſt appearance, no 
traces or footſteps of this ſeli-preſerving or 
ſelf· reſtoring Principle to be found. Any Ir- 
regularitys happening to a Clock, a Watch, 
or other piece of Mechaniſm, which is the 
reſult of Art and human Contrivance, muſt 
neceſſarily continue, and diſturb the Motions 
of the whole, till it be ſet right by the 
Hand and Skill of the Artiſt. There is no 
power or tendency in the Machine to reſtore 
or rectify itſelf; and 'tis impoſſible, for in- 
ſtance, that a Diſorder or Defect in the Pen- 
dulum ſhould be rectify d or adjuſted by the 
Motion of any other part. But the animal 
Machine is contriv'd and adjuſted with ſuch a 
wonderful harmony and connexion of its ſe- 
veral Organs and Functions, that an irregular or 
diſeaſed Motion in one part, neceſſarily excitas 
ſuch Motions in other parts, as tend to rectify 
the firſt Diſorder, and ſet all right in a natu- 
ral way, without any foreign extrinſic aid 
or aſſiſtance from Art. This natural neceſ- 
ſary Conatus or Effort in the animal Machine 
towards Health and Rectitude, is ſufficiently 
evident in fact, being a matter of common 
| ODbſer- 
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Obſervation and Experience which no body 
can deny. Every one talks of Nature's help- 
ing itſelf, and of the efforts or endeavours of 
Nature to throw off the Diſeaſe ; but the 
Grounds and Principles of this, how it hap- 
pens, or by what Mechaniſm and Contrivance 
it is brought about, have not been enough, 
and can never be too much confider'd by the 
Phyſicians. To ſet this part of the animal 
Oeconomy in a clearer Light, is partly the 
deſign of the following Propoſitions ; but all 
the uſe I ſhall make of it here, is to obſerve 
how neceſſary it is for a Phyſician to be well 
acquainted with the Principles and Laws of 
Motion, together with the Conſtitution and 
Structure of animal Bodys, and the applica- 
tion of one to the other. For ſince the ani- 
mal Body is a Machine, and Diſeaſes are no- 


thing elſe but its particular Irregularitys, De- 


fects and Diſorders, a blind Man might as 
well pretend to regulate a piece of Clock- 
work, or a deaf Man to tune an Organ, as a 
Perſon ignorant of Mathematicks and Me- 
chaniſm to cure Diſeaſes, without underſtand- 


ing the natural Organization, Structure, and 


Operations of the Machine which he under- 
takes to regulate. wn; 


As there are two things neceſſary to con- 


ſtirute a good Philoſopher, namely, a juſt ac- 
quaintance with the Phznomena of Nature, 
grounded upon accurate Obſervations and Ex- 
periments, and a competent {kill in Arithme- 
tick, Geometry and Algebra, to enable him 

| to 


3 


ThePREFACE. xi 
to reduce the Forces and Operations of Bodys 
to a Calculus, in order to find out the ade- 
quation and proportion between the natural 
Cauſes and their Effects: ſo the like Mathe- 
matical and Mechanical Reaſoning, join'd 
with the Hiſtory of Diſeaſes, their Symptoms 
and Cure, drawn from Experience, are both 
neceſſary in Phyſicians, and one without the 
other is altogether inſufficient. It is a little 
ſurprizing therefore to hear ſome Gentlemen 
of the Faculty declaim againſt Mathematical 


and Mechanical Theorys in Re Medica, ſince 


this is in effect to maintain, that Medicine 
is grounded upon no Principle at all; that 
if Diſeaſes are cured, it muſt be by chance; 


and that conſequently there is no difference 
but that of a Diploma between a Phyfician 


and a Quack. Tis evident to all experience, 
that new Species of Diſeaſes, or new Sym- 


ptoms attending the ſame Diſeaſes, daily a- 


riſe and offer themſelves in the Practice of 
every Phyſician, in which the Hiſtorys of 
Diſeaſes can be of little uſe: and in this caſe, 
where Experience fails, as it will in a thou- 
ſand Inſtances, every one, how much ſoever 
he may declaim againſt Theorys, preſently 
recurs to his own Theory, ſuch as it is, true 
or falſe, right or wrong, and accordingly 
attempts the Cure at leaſt for Experiment's 
ſake; and fo the Patient often pays dear for 
what the Doctor decrys only becauſe he does 


not underſtand. But I muſt do our Phyſi- 


cians the juſtice to own, that they now ſeem 
pretty 
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pretty generally difpoſed to abandon Myſtery 
for plain Senſe, and ro ſubſtitute demonſtra- 


tive and experimental Truths, in the room of 


unintelligible Terms, occult Qualitys, preca- 


rious Hypotheſes, and that infinite jumble of 
chymical and metaphyſical Jargon, which 
had a long time paſſed for the Rationale of 
Medicine. A moderate ſkill in the Mathe- 
maticks, and a tolerable acquaintance with 
the mechanical Powers, begin to be reckon'd 
a neceflary Qualification for one who would 
make a figure in his Profeſſion : and tis to be 
hoped, that this, in time, will come to be 
allow'd as the true Characteriſtick of a ra- 
tional Phyſician, as diſtinguiſh'd from an 


Empyrick. And indeed, fince it is the bu- 


ſineſs of a Phyſician to aſſiſt Nature in its 
Operations under the moſt nice and difficult 
Circumſtances, it is impoſſible he ſhould ac- 


quit himſelf herein with ſatisfaction and ſuc- 


ceſs, or act otherwiſe than at blind random, 
if he has not the ſkill of applying, as oc- 

caſion ſerves, mathematical Quantitys and 
Proportions to the mechanical Powers; up- 
on which all the Laws of the animal Oeco- 
nomy, and the Effects and Conſequences of 

Motion in the mutual Action and Re. action of 
Bodys, entirely depend. 

FAL s E Principles of 8 and a wrong 
application of Experiments, have for a long 
time paſt effectually darken'd and obſcured 
the real State of Phyſick and Diſeaſes ; while 


Men overlooking and neglecting the moſt 


ob- 
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obvious and ſenſible Phænomena, have pre- 
tended to ſearch into the deep Recondita and 
Receſſes of Nature, and explain every thing 


by Cauſes either wholly imaginary and unin- 


telligible, or which at leaſt if granted and 
ever ſo well underſtood, could have no man- 
ner of relation to the Cure of Diſeaſes : and 
herein the Gentlemen of the chymical Phar- 
macy muſt be allow'd to have had their 
ſhare ; who, fired with the Expectation of 
the Phzloſopher's Stone, and inflated with the 
vain Conceit of a miraculous Power, have 
been generally Men of ſtrong Imaginations 
and weak Judgments ; and accordingly the 
Experiments they have given us concerning 
the Blood and animal Liquors, rather ſhew 
what Changes and Alterations may be induced 
and made upon them by the Force and vio- 


lent Action of Fire, than what their natural 


Conſtitution, Textures, and Uſes are. Is it 
not ſurprizing to ſee a Man turn the animated 


Body into: a chymical Furnace, and attempr 


to explain all the Phænomena of animal Mo- 
tion by the mutual Struggles, Fermentations, 
and Efferyeſcences of Acids and Alcalys ? as if 


the animal Syſtem was a | mere Laboratory, 


and the Nerves and Blood-Veſlels fill'd with 
Aqua fortis and Spirit of Wine. The animal 
Spirits have been introduc'd and diſcours'd 
of as intelligent free Agents, and there is no- 
thing that has been thought difficult to ac- 


count for in the whole animal Oeconomy, 


but what has been attributed to the miracu- 
| lous 
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lous Power and Operations of theſe Spirits : 
when they are pleas'd and in good temper, 
they are the pacifick Agents and Emiſſarys 
of the Soul, they keep all quiet and right 
within, and bleſs the animal Kingdom with 
a chearing, invigorating Warmth and vital 
Sunſhine ; on the other hand, they are no 


ſooner diſturb'd, _—_ and put out of hu- 


mour, but they preſently declare War, and 
execute their Vengeance by ſhaking the very 


Foundations of Nature, and throwing the 


whole animal Fabrick into Confuſion. In 
a word, the Spirits are call'd up upon all oc- 
cafions, and employ'd about every thing but 


_ what they are capable of effecting ; while 


the obvious ſenſible Qualitys of the nervous 


Fluid, and the Purpoſes to which it ſerves in 


the animated Body, have been altogether over- 
look'd or miſunderſtood. 


THIS pneumatical Contrivance, for ex- 


plaining every thing by the inexplicable Mo- 


tion of the Spirits, is not much mended in 
the Atomical or Corpuſcularian Hypotheſis; by 
which others have attempted to found the 
Rationale of Diſeaſes and their Symptoms, in 
the ſuppoſed and barely imaginary Texture 
and Conſtitution of the morbifick Matter. 
Should I here recount all that has been 
advanc'd in this way, under an appearance 
and ſhew of Mechaniſm, it might ſerve per- 
haps agreeably to entertain the Reader, but 
could give him no light into the nature of 
Diſeaſes, or the merhod of curing them. Did 

4 we 
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we underſtand the internal Texture and Con- 
ſtitution of the Blood and animal Fluids, as 
exactly as we do the Propertys of a Triangle; 
and could we examine every Particle in it 
with our Microſcope, thro' all the infinite 
Diviſions of which Matter is capable; this 
might doubtleſs furniſh us with an infinite 
number of very curious and delightful Spe- 
culations, but perhaps would contribute very 
little to the cure of Diſeaſes, which muſt 
depend not upon the Texture and Conſtitu- 
tion of the extremely minute and inſenſible 
parts of the Blood, but upon its ſenſible 
Qualitys and Effects, as it is liable to the ſame 
Laws of Motion with all other mix d and 
heterogeneous Fluids. — 
Ir the Liver, for inſtance, is obſtructed, N 
it can be of little conſequence to the Phy-= | 
 fician to know the Nature and Conſtitution | 
of the obſtructing Matter, as whether it be f 
Salt or Sulphur, Soap or Tartar, an Acid or 
an Alcaly. He may imagine in this caſe I 
what pleaſes him beſt, but the Cure will be | 
the ſame, if the natural Force or Momentum 
Motus of the Blood aſſiſted by Medicine, be 
capable of removing the Obſtruction. The 
Knowledge of the Organization and Structure: 
of the animated Body, together with the 
Forces, Velocitys, Quantitys, and different 
Determinations of Motion in the circulating 
Fluids, while they are in their natural State; 
with ſuch particular Alterations in all or any 
of theſe as conſtitute this or the other Diſ- 


caſe 5 


Fire is a Salt becauſe it occaſions Pain. 
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eaſe ; is beyond all doubt a Matter of vaſtly 
greater conſequence than the Diſſection of 
Atoms, or an intricate uſeleſs Inquiry con- 
cerning the Texture and Cohefion of certain 
minute and inviſible Particles, which are too 
fine for our Sight, even when aſſiſted with 
the beſt Microſcopes. 

I T is great pity that the Sagacity and In- 
vention of very learned and ingenious Men 
ſhould be turned a wrong way, and employ'd 
about things which are either altogether pre- 
carious and uncertain, or which if they 


ſhould be ſuppos'd true and capable of De- 


monſtration, could be of little uſe in the 


Practice of Medicine. When a Man is told 
that the acute Pains which are ſometimes 
felt in the Joynts and Tendons, are occaſion'd 
by certain little ſharp Wedges, or faline Sp:- 
culæ, which prick and wound the tender Fi- 
laments and nervous Coats of the Veſſels, he 
is diſpos'd without ſcruple to give into ſuch 
an account of the Matter, as extremely plau- 
fible at leaſt; and yet tis certain, that any 
Fluid, with a ſufficient quantity of Motion, 
whatever the Figure and Texture of its Parts 
be, may diſtend and overſtrain the Veſſels, 
tear and wound their minute Fibres, and by 
a ſeparation of Continuity occaſion Pain: in 
which caſe to infer barely from the Phæno- 
menon or Symptom of Pain, that the ma- 
terial Cauſe muſt be Salt, is juſt as good a 
Conſequence as it would be to conclude, that 


Ip 
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and volatile, are often very efficacious in re- 
moving many of thoſe Diſeaſes the Cauſe of 
which is attributed to Salts ; and it would 


be of no conſequence here to ſay, that Salts 


of one Figure and Texture may be proper to 
drive.out and diſlodge the Salts of a different 


kind: for ſince we know but little or nothing 


of the ultimate Figures and Textures of an 


Salts, when they are alter'd by and diffoly'd 
in the Blood, this would be only to run the 


account of the Matter into the dark, and 
render the Cauſe more inexplicable than the 
Diſeaſes ; for it muſt ſtill appear very won- 
derful, that Diſeaſes ſhould be cured by in- 
creaſing the morbifick Matter. * 355 

A LAT E ingenious Theoriſt, being con- 


vinced of the Weakneſs and Inſufficiency of 


the common Hypotheſis concerning the ani- 
mal Spirits, took the Courage and Reſolu- 
tion, in deſpite of the popular Torrent, to 
throw them quite off, and leave them out of 
his Account in the Theory of Diſeaſes: but 


then he introduces the b'iligſèe Salts in their 


room; and whether upon this occaſion he 
has not coin'd a new Hypotheſis, equally ab- 


ſurd, immechanical, and unphiloſophical with * 
the other, muſt be left to the Judgment of 


the learned World. But for my own parr, I 


muſt acknowledge, ſuch is the dullneſs of 


my Apprehenſion, or the difficulty of the 
Subje&, that what this Gentleman -has ſaid 
of the biligſe Salts appears to me altogether 

0 3 as 


IT is certain in fact, that Salts, both fix'd - 


; 
4 
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as myſterious and miraculous, as the Accounts 
which others had given concerning the in- 
comprehenſible Operations of the animal 
Spirits. 5 

How theſe bilioſe Salts ſhould come to 
exert their principal Action upon the Sto- 
mach, which does not ſeem to be the natural 
ſeat of their Reſidence; after what manner 
they ſhould be from thence froth'd into the 
Blood, and by what Mechaniſm they are 


there alternately expanded and contracted, ſo 


as to become the chief Inſtruments of muſ- 
cular Motion, as well of that which is na- 
tural, neceſſary and uniform, as of that which 
is voluntary, and under the command of the 
Will; by what means theſe bilioſe Salts 
ſhould bring a Man to ſleep and then awake 
him again, firſt raiſe and exaſperate, and then 

fink and moderate the Paſſions, and be the 


great Inſtruments of Thought, Intelligence 


and Cogitation, as ſeated in the Stomach ; 
theſe are beyond all diſpute very deep Spe- 
culations, which require a farther Explica- 
tion, and for which the Publick would cer- 
tainly be much oblig'd to this great and 
learned Phyſician. 

I woULD not have this paſs as a Reflec- 
tion on a Gentleman, of whoſe Abilitys in 
general I am very well ſatisfy'd; I am ever 
apt to ſuſpect my own Underſtanding and 


Judgment, when they happen to be contrary 


to the Opinion of greater Men: but this 
ought.not to encourage a criminal Modeſty, 


Or 
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of any ſuch over- ſcrupulous Civility as might 
be an injury to Truth, or detrimental to 
Mankind ; eſpecially fince the Gentleman I 
here aim at, has certainly taken a much 
greater freedom with others, than I am 
willing to take with him. And if upon 
ſuch an occaſion he met with ſome Uſages 
not very civil, I doubt not but his Gene- 
roſity, good Senſe, and acquaintance with 
human Nature, will diſpoſe him to Forgive- 
neſs, 

Ons thing, however, the Publick ought 
to be ſatisfy d in, as being a Matter of high 
conſequence, and that is this, whether theſe 
bilioſe Salts, in this large extenſive account of 
them, be not altogether as unintelligible, im- 
mechanical and uſeleſs, as the common Hy- 
potheſis concerning the animal Spirits. 

T xz neceſſity or uſefulneſs of Theorys in 
general, and the poſſibility or impoſſibility 
of inveſtigating the Cauſes of Diſeaſes, being 
now brought into queſtion, and made a ſort 
of Controverſy or Party Quarrel among the 
Phyſicians, it may be proper here briefly to 
ſtate the Matter in diſpute, to account for the 
ſeeming Difference, and endeavour to reconcile 
the Partys at variance. 3 
Tux Cauſe of a Diſeaſe may ſtand either, 
! firſt, for the intrinſick eſſential Texture and 
Conſtitution of the morbifick Matter, upon 
the Principles of the Corpuſcularian Philoſo- 
| phy ; or, ſecondly, for the primary Seat and 
| original Conſtitution of the Diſeaſe itſelf, as 
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it internally affe&s the animal Organs and 


xx The PREFACE. 


Fluids, and from which all the Symptoms, 
or outward ſenſible Appearances neceſſarily 
follow: or laſtly, for the remote Occaſion, 
or extrinſick Agency, by which any ſuch Ir- 
regularity or Diſorder is induced and brought 
ON. UTE 

UNDER the firſt of theſe acceptations, the 
Inquiry concerning the Cauſes of Diſeaſes, muſt 
neceſſarily be as uncertain and precarious as 


the Hypotheſis upon which it is founded; the 


original, intrinſick, and eſſential Texture and 


Conſtitution of Bodys, from which their no- 


minal Eſſences, common ſpecifick Differences, 
or ſenſible Qualitys ariſe, are but very little 
or not at all known to us; and from imagi- 
nary Cauſes, the Effects can only be imagina- 
rily accounted for. From this ſort of Philo- 
ſophy, a great number of general, undefin'd, 
and therefore unintelligible Terms, have been 
introduc'd into Phyſick and the Accounts of 
Diſeaſes; ſuch as Tartar, Sulphur, Mercury, 
Acid, Alcalys, Nitro-ſulphureous, Nitro-aereal, 


Sulpbureo-ſaline Particles, animal Spirits, bi- 


lioſe Salts, with many more of the like nature, 


which ſignify either juſt nothing, or which 
is the ſame in effect, any thing at plea- 
{ure. | 

FRO M hence it comes about, that a The- 
ory in Phyſick often paſſes only for the Phi- 


loſophy of Unintelligibles, and is accordingly 


prejudg'd and decry'd, right or wrong, by 
ſome without hearing, as the mere idle A- 
| muſement 
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muſement of ſuch as, wanting Buſineſs, pre- 
fer Imagination to Experience. But they who 
draw ſuch Conſequences from the misfortune 


of thoſe who have but ill ſucceeded in their 


Theorys of Phyſick, ſeem not to be aware 
how effectually they are ridiculing and ex- 
poſing themſelves and their Profeffion, while 
they own in effect, that Medicine is nothing 
elſe but mere Empiriciſm, and that all Phy- 


fſticcians are equally Quacks, with this only 


difference, that ſome Quacks have more Prac- 
tice and Experience than others. 
HOWE VER, it muſt be allow'd, that in 


the Senſe of the Word, as laſt defin'd, the 


Cauſes of Diſeaſes are to us unknown, and 


ever will be ſo; nor is it perhaps any great 
matter whether they are known or unknown. 
But then the Cauſe of a Diſeaſe ſometimes 
ſignifys the original Diſeaſe itſelf, as it inter- 
nally affects the animal Organs and Fluids; 
and from which original internal State and 
Conſtitution of the Diſeaſe, all the Symptoms 
or outward ſenſible Appearances muſt neceſ- 
ſarily follow. And this I take to be the true 
Notion of Cauſes and Effects, ſo far as the 
Rationale of Phyſick, or any Theory of Me- 
dicine is concern d about them. 

I Isõ plain that the Names of Diſeaſes, un- 
der their common Acceptation, are affix'd, 
not to the real internal Conſtitution, or mor- 
bifick State itſelf, but to the Complication of 
Symptoms, or outward ſenſible Appearances; 
which Complication of Symptoms, join'd to- 
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gether under a common Name, conſtitutes 


the complex Idea, or nominal Eſſence of this 
or the other particular Sort or Species of 


Diſeaſes. Thus when the biliary Ducts, or 


Pipes which convey the Bile from the Liver 
to the Inteſtines, are obſtructed, the conſe- 
quent Symptoms, ſuch as the Yellowneſs, the 
hard white Stools, the Coſtiveneſs, the thick 
turbid Urines, with the other Symptoms uſu- 
ally attending the Diſeaſe, being join'd toge- 


ther under a common Name and complex 


Idea, is called the Faunadice; which Diſeaſe 


would paſs under the ſame Name, and admit 
of the fame Cure, tho the Cauſe of it, or the 


Obſtruction of the biliary Pipes ſhould be ab- 


ſolutely unknown, or never once thought of. 


But then tis plain in this caſe, that the Ob- 
ſtruction of the Bile 1s ſtrictly and properly 
the Diſeaſe ; and the Complication of Sym- 


ptoms, to which the Name is affix d in com- 
mon Acceptation, are only the Effects and 


Conſequence of it. And after the ſame man- 


ner, any original proper Diſeaſe, as it reſpects 
the internal State and Diſpoſition of the Organs 
and Fluids, may be conſider'd as the Cauſe of 
the conſequent Symptoms. And this Method 


of reaſoning from the Effects to the Cauſe, 


that is, from the Syniptoms given to find out 


the internal, real, and proper Diſeaſe, is of 


ſuch conſequence, that a Phyſician can make 
no rational Judgment without it. *Tis this 
capacity and ſkill of reaſoning from the 
Symptoms to the interna], original, and pro- 
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per Diſeaſe, that diſtinguiſhes a true Phyſi- 
cian from a Quack or ignorant Pretender, and 
that renders his Judgment preferable to that 
of a Nurſe, a Midwife, or a Country Farmer, 
who might chance by Recipes to cure a 
Jaundice, or any other Diſeaſe, without know- 
ing what it is, or from whence its Symptoms 
1 . 
I HAVE inſtanced here in a Jaundice, as 
being a popular Diſeaſe and commonly 
known; but what has been ſaid may be equal- 
ly apply'd to a Fever, a Dropſy, or any 
other Diſeaſe, as J hope to evince in ſome of 
the following Propoſitions. Tis therefore a 
right knowledge of the animal Machine, and 
a juſt reaſoning thereupon, from Effects to 
their Cauſes, from the outward ſenſible Ap- 
pearances to their internal and more remote 
Originals, Sources, or Fountains, that can 
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4 alone qualify a Phyſician to make ſuch Judg- 
1 ments of Diſeaſes as muſt ſecure his Succeſs, 
. and juſtify his Practice. 5 
8 Bur the word Cauſe, as apply'd to Diſ- 
8 eaſes, is ſometimes taken for the antecedent 
fü Occaſions by which they are brought on, ſuch 
d as Over- heating, taking Cold, bad Air or 
„ Diet, immoderate Evacuations, violent Paſ- 
it ſions, or any exceſs in the Nonnaturals ; all 
f which may help a Phyſician to form a right 
8 Judgment concerning the original morbid 
Is 


Conſtitution, or the Diſeaſe itſelf : but as the 
lame antecedent occaſional Cauſes produce 

| different Effects at different Times, and in 
wr a 4 diffe- 
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il different Conſtitutions ; ſo tis the Symptoms 
1 alone, or ſenſible Appearances of the Diſ- 
5 eaſes, that can certainly be depended on in 
| this caſe. 

THF Diſeaſe being thus known, or found 
out from the Symptoms, and conſequently 
the proper Indications of Cure; the next 
Inquiry is after the Remedy, or ſuch Medi- 
cines as will moſt effectually anſwer the ge- 
neral Indications: and this is what can only 
be known by Experience, and can never be 
obtain'd by any Method of Reaſoning 4 pri- 
ore. No chymical Tortures, microſcopial In- 
ſpections, or other Methods of Trial with- 
out Experience, could ever have inform'd us 
of the Powers and Propertys of Medicines, 
or what Effects they will produce within 
us. 

Wu o could ever have imagin'd, if Ex- 
perience had not confirm'd it, that bliſterin 
with Cantharides, which abound with ſuch 
an extremely pungent active and cauſtick Oil 
and Salt, would ſo powerfully cool and dilute 

the Blood in Fevers? Who could ever have 
known, but by actual Experience of its Ef- 
fects, that the Bark would ſo effectually, be- 

FA yond any thing elſe, correct the Errors of 
| ConcoCtion, or prevail ſo exceedingly in in- 
termitting or remitting Fevers, and in almoſt 

all periodical Diſeaſes ? 26 

Tx different Effects of Mercury Subli- 
mate and Calomel, could never have been 
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found out by any chymical Analyſis, or upon 
the Principles of the Corpuſcularian Philo- 
ſophy. And the like may be ſaid of any other 
Subſtances with regard to their different Ef- 
fects upon the animal Organs and Fluids; 
their peculiar Efficacy could never have been 
found out 4 priore, and can only be known by 
Uſe and Experience. 


T rr Poiſon of the Viper indeed diſcovers 


ſome odd Phznomena when view'd thro' a 


Microſcope ; but there are many other things 
perfectly innocent, which give us either the 


very ſame, or altogether as formidable: an 


Appearance. 

NoTHING but Uſe and Experience could 
have inform'd us, that Opium will fo grate- 
fully affect the Nerves as to procure Sleep, 
eaſe Pain, and ſtop a Diarrhza ; that Saffron 
will ſo effectually heat, attenuate, and rarefy ; 


that black Hellebore will ſo powerfully cool, 
attenuate, depreſs, and condenſe the Blood; and 


that Mercury has ſuch a prodigious Efficacy 
in diſſolving and diſcuſſing the Tumors and 
Concretions of the Glands  _ 

IN ſhort, the peculiar ſenſible Qualitys and 
Effects of Bodys, depend on a certain parti- 
cular Texture and Coheſion of their minute 
inviſible Parts, which are as much unknown 
to us as the different Arrangement of Particles 
upon the Surfaces of Bodys, or the differently 
modify'd Vibrations of elaſtick Bodys, upon 
which the various Refrangibility of Light, 


and the variouſly modify'd Undulations of the 


Air 
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Air depend, and from which the different and 


reſpective Ideas of Colours and Sounds are 


excited in the Mind. 
H x RE therefore, where we cannot come 


at the neceſſary Data, philoſophizing is tri- 


fling; and they who in ſuch Caſes affect Elo- 
quence and Oſtentation, may amuſe and ſur- 


prize the Vulgar, while they will certainly ex- 
poſe themſelves to the juſt Ridicule and Con- 


tempt of the truly Learned. 
THESE, I think, are the proper and di- 
ſtinct provinces and boundarys of Theory and 


Experience in the Practice of Medicine. Tis 


from the Knowledge of the animal Oeconomy 
only, or the Laws and Principles of Motion 
in the animal Machine, that the Diſeaſe can 


be found out by a rational Deduction from 
the Symptoms: and from hence alone can 


the general Indications of Cure be taken. 


For he who is ignorant of the Diſeaſe, or the 


real internal ſtate of the Organs and Fluids in 
which the Diſeaſe conſiſts, can never form 
any rational Judgment of the moſt proper 
Methods of Cure. 

AN one by a little reading, may eaſily 
inform himſelf of the real or reputed Powers, 
Virtues, and Propertys of Medicines, ſo far 
as the Experience of others have been com- 


mitted to writing, and reduced to general 


Rules; but this is the leaſt part of a Phy- 
ſician, and he who only knows thus much, 
knows only how to act at random and to do 


miſchief. Every Apothecary (or even his 


Man 


1 
ms 
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Man at a Year's ſtanding) may be acquainted 
with the ſeveral Claſſes of Medicines made 
up by him, or ſold in his Shop ; he may be 
well vers'd in the ſeveral Tribes of Simples 
and Compounds, and be ſufficiently acquaint- 
ed with the ſeveral Claſſes of Catharticks, 
Emeticks, Sudorificks, Diureticks, &c. and 
yet be no better a Phyſician than his Horſe. 
'Tis one thing to know how to bleed, purge, 
vomit, &c. and a quite different thing to know 
when, and under what particular Circum- 
ſtances either the one or the other of theſe is 
to be choſen; how far to be allow'd, and 
when or by what means to be moderated and 
reſtrain d. The former may be got by read- 
ing, or learning by rote; but the latter can 
only be obtain'd by a juſt acquaintance with 
that part of natural Philoſophy which reſpects 
the animal Oeconomy. ai} > n A 
PARTICULAR Rules, grounded upon Ex- 
perience, and laid down in Books for all the 
variety of Caſes, complications of Symptoms, 
and continually freſh arifing Incidents in Prac- 
tice, are impoſſible ; but the Reaſon of things 
is always the ſame: and a ſeaſonable varying 
the Method, as the various Symptoms ariſe, 
and according to the different State and Gra- 
dations of the Diſeaſe, is that in which the 
Phyſician diſcovers his principal Judgment 
and Skill. „ EET] a 
SINCE the Powers and Propertys of Me- 
dicines, or the Effects they are capable of 
producing within us, can be only known by 


| Ule 
Dag 
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þ Uſe and Experience ; a faithful account of 
theſe, grounded upon juit Obſervation, and a 
long continu'd impartial Trial, muſt certainly 
be a matter of the utmoſt Conſequence, and 
is plainly a Debt due to Mankind. And yer 
after the Experience of ſo many Ages, there 
is nothing even at this Day, more uncertain 
or precarious than the Materia Medica. A- 
mong the vaſt number of ſimple and com- 
pound Remedys, recommended under great 
Names, and celebrated with lofty Enco- 
miums, when a Man comes to make an 
impartial Trial for himſelf, he will find but 
very few of them that can be much depended 
5 on: for ſuch has been either the Raſhneſs 
= or Credulity of thoſe who have undertaken to 
. give us the Virtues and Propertys of Medi- 
cines, that for the moſt part, any great Ex- 
pectation raiſed upon them, ſerves only to 
delude the Hopes of the Patient for a time, 
and finally to diſgrace the Phyſician. And 
from hence, doubtleſs, it came about, that 
the Practice grew more uncertain, and leſs 
ſucceſsful in proportion to the bulk of the 
Materia Medica, and the numerous new Re- 
cipes and Remedys added continually from 
time to time, to the multitude of uſeleſs ones 
MASS: „ 
Ft, 'T1s true, indeed, that the Materia Me- 
þ dica has of late been very much reduc'd, and 
a great many precious Trifles and celebrated 
empirical Specificks have been laugh'd at and 
thrown out; but ſtill perhaps the greater 
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part of what remains may deſerve the ſame 
Fate: for it muſt be own'd, that the peculiar 
and diſtin& Virtues of Simples, have been 
never yet ſubjected to a ſufficient Scrutiny, or 
eſtabliſh'd upon any ſuch experimental Au- 
thority, as might be capable of ſupporting 
their common Reputation. Every experienc'd 
Phyſician muſt know, that the Qualitys of 
Simples are generally deliver'd with ſuch 
great confuſion and uncertainty, that not one 
in forty will anſwer the Character they bear ; 
and that many things are {till cried up for a 
thouſand divine Virtues, which are ſcarcely 
endu'd with any one good Property; inſo- 
much that a young Phyſician at his firſt ſet- 
ting out, has not ſo much as a fair Chance for 
it, whether his Expectations from the many 
celebrated Preſcriptions and boaſted Remedys 
he will meet with, ſhall be well or ill 
grounded. 

FRO M this generality, indiſtinctneſs, and 
confuſion of Ideas about the Virtues of Sim- 
ples, not ſufficiently eſtabliſh'd upon any ho- 
neſt impartial Experience, aroſe doubtleſs the 
humour of compounding Medicines with ſo 
much trouble and to ſo little purpoſe; While 

the main bulk of the Compoſition is often 
made up of things uſeleſs, if not hurtful, and 
contrary to the general Intention, and the 
only efficacy confin'd to a very few of the 
Ingredients, which bear but a ſmall propor- 
tion to the reſt. Bur this, I think, 1s certain, 
that when a Diſeaſe is well underſtood, the 

I 8 Cure, 
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{3 1 | Cure, ſo far as it can be effected at all, will 
ll depend upon a very few Remedys, and thoſe 
"Wie of the plaineſt and moſt ſimple Compoſition. 
1 And there cannot perhaps be a ſurer mark of 
a Novice or Ignoramus in his Profeſſion, if 
he be not ſomething worſe, than the affecta- 
tion of a multiplicity of pompous Ingredients 
| in almoſt every thing that is given: by which 
| the Doctor ſeems to preſcribe more for the 
Apothecary than for the Patient; inſtead of 
a Courſe of Medicine ſends in a Courſe of 
pharmaceutick Diet; and loads the Files 
with Bills, that might at a little diſtance 
be miſtaken for Deeds of Conveyance and 
Court-Rolls : but this certainly is a great 
- Evil under the Sun, which Solomon, had it 
happen'd in his Days, muſt have taken par- 
0 ticular notice of, ſince nothing can be bet- 
FRG ter entitled to the Cenſure of Vanity and vexa- 
Fel tion of Spirit. 
ö EVE R one, I think, who has any juſt 
concern for the Health and Happineſs of 
(whe Mankind, muſt reckon himſelf oblig'd to con- 
þ tribute what he can towards the removing or 
oF” preventing this Miſchief, ſo far as it depends 
ſh on that generality, indiſtinctneſs, and confu- 
0 ſion, in which the Materia Medica for the 
1 moſt part ſtill lies: to which purpoſe, if a 
ſufficient number of able, impartial, and 
well-experienc'd Phyſicians would but once 
undertake to give us in a faithful Account 
of the Powers and Propertys of Medicines, 
5 (eſpecially the moſt ſimple and uncompounded) 
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under the ſeveral particular Caſes and Inten- 
tions of Cure in which they have moſt con- 
ſtantly and regularly obſerv'd their good 
Effects; this would doubtleſs be the moſt | 
effectual way of eſtabliſhing a more rational, 
ſafe, and generally ſucceſsful Practice, and of | 
diſgracing and throwing out that remaining 
ſuperfluity, and uſeleſs load of officinal Lum 
ber, which is ſtill retain'd under the Name of l 
Medicines, to the great Detriment of the l 
Publick, and defeated Hopes of Valetudi- 
narians. 5 | 
IAN clearly perſuaded, that abſtracting 
from Diet, the Medicines which are capable | 
of anſwering any great Intentions of Cure — 
among the animal and vegetable Subſtances | 
are very few, and might eaſily be reduc'd to 
ſuch a number, under their manifeſt. and ſen- | 
ſible Operations, as neither to overload the. i 
Memory nor confound the Judgment. 4 

VEGETABLE and animal Specificks I 
know are abundantly cry'd up in great Num- 
bers, even in the moſt obſtinately fix'd, glan- 
dular, and chronick Caſes; but it might eaſily 
be demonſtrated, that they cannot poſſibly 1 
effect what is pretended of them, nor in the 4 
leaſt come up to the ſeveral Intentions for 
which they are recommended: and whenever 
any ſuch Cure is ſuppoſed to be done by them, 

the Phyſician may well cry out, O Patient, 
great is thy Faith / e 4 
Tux Chymiſts indeed, finding Mercury I 
in many Caſes to be a greatRemedy, thought | 

. | 


1 
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by torturing it into a thouſand different Ap- 
. pearances, and mixing it with all other ſorts 
Wi of mineral Subſtances, to have obtain'd from 
it at laſt ſome abſolute infallible Catholicon 
for the Cure of all Diſeaſes, and fo to have 
made it a happy Succedaneum to the Tree of 
Life : bur after all theſe fiery Trials, upon a 
thing that Nature has provided to relieve 
f Mankind under ſome of the greateſt exigencys 
Wal of Diſeaſe, perhaps the plaineſt, ſimpleſt, 
45 and mildeſt Preparations of Mercury are ſtill 
1 the beſt; and by ſuch time as the Conveni- 
1 encys and Inconveniencys of its rougher and 
bi more operoſe Preparations are well balanc'd, 
I doubt not but this Obſervation will be ſuffi- 
ciently juſtify'd. | iS: A nen 
TH Is Ignorance, Impudence, Enthuſiaſm, 
41 and empirical Oſtentation of the old Chy- 
. miſts, is doubtleſs equall'd, if not much out- 
hal done, by the numerous Tribe of modern” 
whe Quacks, that ſwarm up and down in every 
the part of the City and Country, with their 
40501 boaſted Catholicons and Specificks; and who, 
| while they pretend to certain uniyerfal Re- 
1 medys, capable of curing all Difeaſes, by 
rectifying all the irregular Motions of the 
Blood, cleanſing off all the obſtructing Viſ- 
ciditys and Concretions in the Glands, and 
1 reducing the Solids and Fluids to their na- 
| tural and due ſtate of Action; take Money at 
"nm the ſame time for an infinite number of ap- 
| propriated Medicines, peculiar to every par- 
[ls ___ ricular Diſeaſe or prevailing Symptom, Thus 
bl Fe — -- 


The PREFACE. xxxili 
the Catholicon, which does every thing at 
once and in general, gives way to the Spe- 
cifick which is brought in upon every parti- 
cular occaſion, to do what had been as effec- 
tually done before. And thus the Quack, 
who is all things in general, and every parti- 
cular thing by turns, appears to be nothing 
elſe but an empty vain Pretender. 9 

WHETHER the Word Specrfick, as uſed 
in Medicine, has any fix d determin'd mean- 
ing, is hardly perhaps worth while to inquire; 
but this I think is certain, That there cannot 
be a truer mark of a Cheat in his Profeffion, 
than of one who crys up any thing as a uni- 
verſal Remedy, or makes great Pretenſions to 
a multitude of Ne/trums, Arcana, and Speci- 
hcks of his own. | 

THE original diftindt morbifick Conſtitu- 
tions are not very numerous, and may eaſily 
be reduced to a few general Heads ; and the 
primary Medicines of any great, remarkable, 
and diſtinct Efficacy, as they are plain, fimple, 
and uncompounded, ſo perhaps they are not 
much more numerous than the or:ginal mor- 
bifick Conſtitutions themſelves. 

Now where any particular morbid Con- 
ſtitution exiſts diſtinctly, and is not mix d or 
complicated with any other, ſome primary 
ſimple Medicine of pecuhar Efficacy under 
that Conſtitution, ſuch as Nature has prepar'd, 
will ſuffice for the Cure, and any farther 
f ri Pomp or Apparatus would be need- 
Ils. 1 | | 
| b —_ BuT 
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14 19 Bor becauſe the originally diſtinct Con- 
ib! ſtitutions of Diſeaſes, are for the moſt part 
4 | | complicated, and apt to unite with and run 
114111 into one another, ſo as to form a compound 
4117 Diſeaſe ; in this caſe, the different Complica- 

111 tion of the Diſeaſe, which can be known 

f only by the preſent circumſtantial Differences 

in the Appearances and Symptoms, muſt de- 
1 termine the Nature, Quality, and different 
| ib] Proportions of the compound Remedys. And 


ſuch are the different Complications of Diſ- | 
eaſes, and the different Species and Modifica- | 
j tions of the Symptoms in particular Caſes, | 
4 that the ſame preciſe Compoſition of a Diſ- 
eaſe is ſcarce ever to be found in two Perſons 
11 alike, or in the ſame Perſon at different times. 
| And this ſhews the neceſſity of a rational ex- 
| temporaneous Practice, in which the com- 
EAN pound medicinal Courſe muſt be ſuited to the 
= complicated Diſeaſe, as judged of by the pre- 
| 
| 


ſent circumſtantial Appearances and Symp- 
roms ; and at the ſame time evinces the im- 
poſſibility of obtaining this great end of 
Practice by any fix'd and ſtated Preſcriptions, 
or canonical Compounds. 
. NATURE indeed always acts upon a few 
* plain and ſimple as ea but theſe are ſo 
FA infinitely diverſify'd in her particular Opera- 
| = | tions, as not to be reducible to any certain de- 
terminate number of general Rules, but muſt 
be underſtood and applied by a Method of 
N right reaſoning from Effects to their Cauſes, 
LI) in which every Man muſt make his own 
| i |; | Rules 
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Rules and Canons of Practice for particular 
Caſes, as he has a preſent Occaſion for 

% OIITTCI NF 25: | | 

T #15 is evidently ſo in Arithmetick, Geo- 


S metry, Mechanicks, and every other Subject 


which is mix'd, and made up of Theory and 
Practice: and this, in the caſe before us, muſt 
ever diſtinguiſh a Man of Judgment and Skill 
in his Profeſſion, from all others who may 
pretend to what they underſtand not, or have 
no Genius for. 770 * 8 

TRIS Method of reaſoning is excellently 
exemplify'd in the Neuronian Philoſophyß; 
where by firſt evincing Gravity, as univerſal 
in fact, and then applying that general Prin- 
ciple to the ſeveral Phænomena of Nature, a 
vaſt number af particular Appearances, which 
were before inexplicable, are plainly and de- 


7 


monſtratively accounted for. 
I nave therefore employ' d the ft Part 
of this Work upon the Method of eſtabliſh- 
ing the Principle of Gravity as univerſal in 
fact, and applying it to ſome of the principal 
Phænomena of Nature; not only as it is of 
ſome conſequence in the Subject I am writing 
about, and has accordingly been touch'd upon 


E already by a Gentleman "oy conſiderable, 
| and juſtly celebrated in his Profeſſion ; but 
chiefly as it is the beſt Specimen and Exem- 


plar that could be given of the general Me- 


| thod of right reaſoning in all other caſes, and 
| particularly in the Theory and Practice of 


Medicine, 
b 2 IN 
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Ix the ſecond Part J have endeavour'd to 
fix and aſcertain the general morbifick Con- 
at þ ſtitutions; to ſhew what are their peculiar 
4 Symptoms, and how they may be variouſly 
{ mix d and complicated with each other; 
that the Complication of Symptoms — 
known, the compound Diſeaſe might be foun 
out. And I have here added fo many Co- 
= rollarys and Scholia with reſpect to Practice, 
as to anticipate in great meaſure what I at 
| firſt intended for the third and laſt Part, 
1 which therefore. will be found very ſhort. 
i But to. compenſate farther for this, I hope 
for an opportunity ſome time or other to 
11 publiſh ſomething more particular upon the 
7 Practice, as grounded upon the Principles here 
N | hid down. BIOL, | 
"= IAM ſorry chat my other Affairs, and my 
it if ſtate of Health, ſhould have kept my Friends 

1 ſo long in expectation till they are impatient 
j of the Delay; but having at length finiſh'd 
1.8 what I intended, I ſhall be very glad if the 
wht | 12 Opinion be not alter'd, and the Pub- 
ö ication now at laſt thought too ſoon. F am 
| ſenſible how extremely difficult ĩt is to write a 

good Theory of Diſeaſes, and how impoſſible 

# to ſatisfy thoſe, who have already ſtrongly 
v8 __ __ unbib'd and retain'd a different or contrary: 
0 Scheme of Principles: but notwithſtanding 
the difficuky of writing well upon the Sub- 
ject, I comfort myſelf however with this, that 
tis almoſt as difficult to write worſe than 


— 2 = I 
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Wl others have done before me. And there- 
1 1 | fore 
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fore with ſuch ſufficient Authority, and in fo 
much good Company, it will be indifferent 
to me Whether what may be thought amiſs 
in this Performance, be imputed either to 
the Difficulty of the Subject, or to the Inca- 
pacity of the Author. I ſpeak not this with 
any ſuch mere indifferency, as if I had re- 
ſolv'd to give up the Principles I have here 
advanc'd, without a juſt Defence upon a pro- 
per occaſion. Such a Diſpoſition would be 
unworthy of a Man who pretends to any 
Concern for Truth, or Service to the Pub- 
lick: and therefore, whatever may be fair- 
ly objected from Reaſon or Experience, I 
ſhall think myſelf oblig'd to conſider and 
reply to. But if any one who plainly dif- 
covers himſelf to be unacquainted with the 
Philoſophy of Nature, and the Hiſtory of 
Diſeaſes, ſhall think fit to become my Adver- 
fary from Spite, Envy, or Oftentation ; I ſhall 
revenge upon him only by fiknce, fir ſtill as 
eaſy and unconcern'd as if no fuch thing had 
happen'd, and leave the Book againſt any fuch 
feeble Oppoſition to ſhift for itſelf. 

IT is now. about five years ago that I 
ventured abroad the firft Impreſfron of this 
Work; fince which there have been two 
| worthy Gentlemen of the Faculty cende- 
| ſcending ſo far, as to take notice of me in 
| publick. 

The firſt was Doctor Rurty, in his Treatiſe 
of the urinary Paſſages; where he afſerts, 
againſt me, the ſufficiency of the Bellinian Hy- 

8 0 3 potheſis 
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potheſis of Secretion, particularly with re- 
| to the natural Evacuation by Urine. 1 
ſay, he aſſerts this Hypotheſis, as ſufficient in 
this caſe to account for all Phænomena; for 
he did not think it worth his while to prove 
it, or to anſwer to what I and others had 
offered to the contrary. And 3 the 
Doctor might not think it to his 3 
while he was acting the Part of a Maſter, and 
dictating anatomical Lectures, either to prove 
his own Hypotheſis, or refute any body's elſe. 
Bur as this Gentleman is now dead, and can- 
not ſpeak for himſelf, I ſhall ſay no more of 
that Matter here ; but only to inform the 
Reader, that in Prop. 12. Part II. of this 
Edition, I have endeavoured to ſet this Affair 
in a clear Light; and have, as I preſume, 
fully demonſtrated,” that not only Dr: Rutty 
but all others who have eſpouſed the Bellinian 
Hypotheſis in the caſe before us, have been 
very much miſtaken. oe it 190 et 
Bu T the moſt formidable Adverſary of all 
is, the nameleſs Author of A Diſcourſe con- 
cerning Fevers, in two Letters to à young Phy- 
fician. In which he attacks and explodes all 
Hypotheſes and Theorys in Phyjick, whether 
phyſical or mechanical, as vain and deluſive. 
Now if he here means any thing, it muſt be 
this, that Phyſick admits of no Principles, 
Theorems, or general Truths, which are ca- 
pable of being applied in particular cafes as 
the rational Grounds of Practice. But if this 
be really ſo, to what purpoſe does he here ſet 


up 
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up for a Maſter in Phyſick, and why does he 
pretend to teach a thing, that upon his own 
Suppoſition cannot be taught or underſtood, 
as depending upon no Principles? Doubtleſs 


we ought to take this Author's own word for 


it, that he has no phyſical Knowledge, or no 
rational Principles and Grounds of Practice; 
he underſtands not any one Law of Nature, or 
Principle 'of animal Motion, that can be of 
the leaſt uſe to him in the knowledge and cure 


of Diſeaſes: and this I preſume will be eaſily 


admitted. Bur then I hope it will not follow 
from hence, that every body elſe muſt needs 
be as weak or as impertinent as himſelf. 

BuT when this learned Gentleman has ſet 
aſide all Theorys, and mechanical Reaſonings 
upon the Laws of Nature and animal Mo- 
tion, what has he to depend on or to guide 
him in Practice? Does he cure Diſeaſes by 
Inſtin& or Inſpiration ? or has he a certain 
Number of Specificks to recur to upon all 
occaſions, and a familiar Spirit about him, to 
tell him when and how they are to be ap- 
plied? If this be not the caſe, he muſt cer- 
tainly ſtand but a very poor chance in the 
Opinion of all reaſonable Fudges. With others 
it will be thought, that he never makes Him- 
elf unaccountable till his Practice is ſo, and 
chat he then only ſcorns to give a Reaſon, 
when he has no Reaſon to give. 


Bur this Author, to prove that there is 


nothing in Theorys, general Principles, or 


mechanical Reaſonings in Phyſick, endea- 
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vours to ſet the mechanical Writers at vari- 
ance among themſelves, and ſhews that ſeveral 
of them, in ſome--caſes, have argued upon 
different Principles, and drawn ve 
and contrary Concluſions from them. And is 
not this, I beſeech him, his own caſe, and the 
caſe of all other ſuch profound practical 
Writers ? who, after all their boaſted Expe- 
rience and celebrated Speciticks, are ſcarcely 
any two of them agreed about the true 


Method of curing any one Diſeaſe : what 


one ſets up as ſalutary and neceſſary, the other 


runs down as dangerous and mortal: one de- 


clares abſolutely, you muſt do this or die; the 
other crys out, if you do it you are infallibly 


a dead Man, While perhaps both theſe Pre- 


tenders are ſpecifick Men, neither of them ca- 
pable of giving a Reaſon for what they ſay, one 
more than the other. We have found it fo by 
Experience, is the firſt and the laſt Reaſon of 
ſuch Quacks, and all that they can ſay; and 
while they are eternally at War with each 
other, they leave the Faria no poſſible Cri- 
terion or Rule of qu , Which of their 
different and contrary Methods! is moſt real 
able or likely to ſucceed. 

BUT to ack this Matter to ſome Iſſue, 
and to give the Reader a clear and ſhort View 
of hes 7 Debate, ir may be. proper here to ob- 
ſerve, that 2 of the Faculty, as 
the Practice now ſtands among us, may be 
divided into two different Sects or Partys, un- 
* the Denominations of the Mechanical and 


Specifick 


ry different 
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Specifick Men; or the Mechanicians and Spe- 
cificians of the Profeſſion : and as this is a 
moſt eſſential Diſtinction with regard to the 

different Merits and Pretenſions of Phyſicians, 


it will be neceſſary here to explain it. 


Ir muſt: be obſerved therefore, that Me- 


dicines may: be conceived to operate and pro- 


duce their Effects after two different manners; 
either by ſome obvious ſenſible Qualitys, pro- 
ducing their _ adequate Effects in con- 
ſequence of the known Principles and Laws 
of Motion to which they are referr'd ; or 
elſe by ſome fecret occult Quality, producing 
ſuch Effects as cannot be aſcrib'd to, or ex- 


plain'd by any of the known eſtabliſh'd Prin- 


ciples and Laws of Motion. The firſt of 
theſe is calld the Mechanical, the other the 


| Specifick Effect or Operation of Medicines. 


Now from hence it is very plain, that a He- 
ciſict Operation is but another Name for an 
occult Quality; and that as this always has 
been, ſo vrhile it is admitted it ever muſt be 
the, common Subterfuge of Ignorance and 
Impudence, in any Craft or Profeſſion what- 
ever. 1 om eV 

Fo R about two thouſand Years, from the 
Days of Ariſtotle till the middle of the laſt 
Century, the Doctrine of occult Qualitys and 
their ſpeciſick Operations univerſally prevail'd, 


eſpecially in the Schools among the learned 


Triflers; which covered the whole Face of 
Nature with a deep impenetrable Darkneſs : 
every thing was explain d either into its un- 
| 3 known 
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known ſelf, or into ſomething ſtill more my- 


ſterious. We ſaw by the viſive Faculty, and 
underſtood by the intellectual Faculty; Di- 
geſtion was performed by the digeſtive Fa- 


culty, and Secretion by the expulſive or ſe- 


cretive Faculty; and ſo of all the reſt. 
ABoUT two thouſand Years, as J obſerv'd, 
having paſs' d in this ſcholaſtick Reaſoning up- 
on nothing, and drawing Conſequences from 
mere inſignificant unintelligible Sounds, Des 
Cartes attempted to introduce a more hope- 
ful and ſucceſsful Method, by reaſoning upon 
ſome ſort of Ideas, and by aſcribing natural 
Effects to certain intelligible and at leaſt poſ- 
ſible Cauſes; but unhappily miſtaking the 


true Laws of Motion, and reaſoning mecha- 


nically upon immechanical Principles, he had 


the ill luck to give a very wrong Account of 


moſt of the Phænomena of Nature. For 


indeed the caſe was this, that Ariſtotle had no 
Data at all, Des Cartes made his own Data; 
and tho he was a good Mathematician him- 
ſelf, yet he made no uſe of it by any juſt me- 
chanical Application, in order to diſcover the 
real determinate Forces and particular Laws 
by which Bodys act upon each other. 

Tus modern Philoſopher was however 
deſervedly admired and applauded, becauſe if 


he had not hit upon the true Laws of Nature, 


he had at leaſt introduced ſome Light, laid a 
Foundation for farther Diſcoverys, and ſet 
Mankind upon a better Method of Inquiry, 


BuT 
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Bur at length the great and immortal 
NEWT oN aroſe with a Genius aſtoniſhing to 
the whole World; and like a divine Inſtructor 
relieved Mankind from that Darkneſs, Per- 
plexity and Uncertainty in which they had 


been loſt and wandering for ſo many Ages, 


with reſpect to the Laws of Motion and the 
Conſtitution of the Univerſe. He inveſtiga- 
ted and demonſtrated the particular determi- 
nate Principles and Laws of Motion by which 
all Bodys mutually act and re- act upon each 
other, whether they are ſolid or fluid, elaſ- 
tick or unelaſtick. He explain'd the celeſtial 
Motions in their moſt difficult Phznomena, 
and traced them to their minureſt Irregularitys, 


from the one ſimple and univerſal Principle 


or Law of Gravity. He demonſtrated the 
particular Law of the Centrifugal Force, 
which takes place in the expanſible and com- 
preflible Armoſphere; and informed us of 
the other Law of Attraction, which obtains 
only in the very minute Particles of Matter, 
at infinitely or indefinitely ſmall Diſtances ; by 
which the various Degrees of Coheſion in the 
Parts of Bodys, the riſe of Water in ſmall 
Tubes, the ſublimation of 'Vapours, the aſ- 
cent of the Sap in Plants and Vegetables, and 
the Circulation of the Blood thro' the minuteſt 
capillary Arterys, Lymphaticks, and ſmalleſt 
Vaſculz of the Bones, may be underſtood and 
explain d. ene e eee 
ONE would be apt to think, that ſuch 
Principles as theſe, ſo fully confirmed 2 
SS e- 


of the preſent Age; for to ſpeak 
the Gentlemen of this Claſs, of which there 
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demonſtrated, muſt be capable of being ap- 
plied to the ſubject of animal Bodys, as the 
molt likely way to fet the Practice of Phyſick, 
or the Method of curing Diſeaſes, in a clearer 
Light. But not to inquire from what Fate it 
comes about, it muſt be own'd, that not a 
tew Gentlemen of the Faculty, and who 
would be thought no unworthy Members of 
it, have been and {till are pleaſed to declare 
themſelves of another Opinion. In their 
modeſt Sentiments, the Practice of Phyſick 
cannot depend upon any general Principles; 
there is no ſuch thing as any mechanical Ef- 
><Ctions Operations in the cure of Diſ- 
eaſes, to be brought about by the obvious 
ſenſible Effects and Propertys of Medicines, 
upon the known Principles and Laws of Mo- 


tion. This is a Method which they under- 


ſtand not, and cannot apply; and therefore 
they are ready to riſe up in Arms againſt any 
one who ſhall attempt to introduce it. 

By T I would not have it t 


| hought that I 
am here combating the whole , Or even 


the principal part of the /carned Phyſicians 
the truth, 


are great Numbers, are quite out of the 
queſtion : but the great Men I am now to 
contend with, tho many of them, by good 
Luck or Accident, make confiderable Figures 


in the Profeſſion, are yet, properly ſpeaking, 


altogether unlearned and illiterate ; and fo far 
as my Experience or Information reaches, 
there 
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there is not one in forty of them that under- 
ſtands any thing even of the firſt Principles of 
Arithmetick, Geometry, or Mechaniſm ; or 
knows how to eſtimate the Forces and Quan- 
titys of Motion in two Bodys, where the Ve- 
locitys and Quantitys of Matter are given. 
BuT not to inſiſt upon this, I ſhall leave 
the Reader to judge as he ſhall think fit, con- 
cerning the Grounds and Reaſons of ſuch 
a Conduct: it is my buſineſs at preſent, to 
conſider the general ſtate of Phyſick as it now 
ſubſiſts, and has ſubſiſted for many Ages; and 
to ſhew what I think may and ought to be 
done towards its Reformation. That ſuch a 
Reformation, ſo far as it can be effected, is 
highly neceſſary, muſt be ſufficiently evident 
from the general il} Succeſs of the Profeſſion, 


and from the common Acknowledgments and 


Complaints of both Phyſicians and Patients. 
THA the ſuppoſition of the occult Qua- 


litys of Medicines and their ſpecifick Opera- 


tions in the cure of Diſeaſes, has been the 
great prevailing Principle in Phyſick, and ge- 
nerally receiv d among Phyſicians, is as evi- 
dent and notorious in fact as moſt of the 
Books that have been ever written and pub- 
liſh'd upon that Subject. 

UPoN this Suppoſition, and in this Me- 
thod of Procedure, it was impoſſible to ſer 
any Bounds to the Materia Medica, or to re- 
duce the Practice to any rational general 
Principles; while the whole vegetable, ani- 
mal, and mineral Kingdoms have been ran- 
ſack d and tortur'd, in order ta find: out theſe 

8 8 oon 
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! can teach him nothing but the -Blunders of 

Midi his own Practice, — bo of his 

10 Scheme. Upon this Plan the Apothecarys 
WW! in general are as good Phyſicians as the beſt 


of us; and J cannot ſee how any Graduate 
in Phy fick could diſpute Precedency with a 
Nurſe, Midwife, or any experienced Matron 
that is older than himſelf, unleſs he would ſet 
her aſide merely for not having a Diploma; 
Nay, upon this Scheme, we ine: ſeveral 
young People among us, who at twenty or 
twenty-five, having read two or three Diſpen- 
fatorys, underſtand the ſpecifick Virtues of 
Medicines as well as any Graduate in the 
World ; and being, conſcious of chis Under- 
ſtanding, would ſcorn . to take any Medicine 


from the beſt Phyſician alive, unleſs they knew 


10009 what is in it, how it was compomnded, and 
1 What ſpecfick Paare it mit ke enen 
10 * 


SUCH ſpecifick Patients would-aake Epie 


mh demical and Treacle-Water, or volatile Oils 
1 + and Salts, with all cheir hearts; but they will 
0. ſooner die than be bliſter d, or take 4 
1 Jalap or Mercury; which cho they might 
8 have ſome ſenſible good En, ane no inch 
wh ſecret Qualitys as the other. Ferch 5 
VALE Tuis ſenſeleſs and 1 t . 1 
1 curing Diſeaſes by che occult D of ſpe· 
18 cificx Remedys, is, and always has been the 
1505 Around of all the Ignorance — Knavery that 
8 we meat with in Phyfick ; in this-way a Man 
TIER of any Artifice or Addreſs will never want a 
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up his Hopes from time to time, tho he finds 
himſelfnever the betrer, bur perhaps ſtill grows 
worſe and worſe: if one Specifick will not do 
another ſhall be tried, and if that fails a third, 
and ſo on for ever; or as long as the believing 


= Sufferer has any Money, Strength or Patience 


left. And then, after all, he is to be put un- 
der the Regulations of Diet, Air, Exerciſe, 
Bathing, mineral Waters, Sc. all which are no 
Specificks, but their Effects ſuch as are ob- 
vious and truly mechanical. 

TE abſolute Inſufficieney and fatal Con- 
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to ſpecifick Cures by the occult Qualitys of 
Medicines, convinced all thinking Men long 
ago, that ſome other Method and Foundation 
of Practice muſt be neceſſary, before Phyſick 
could be brought to any tolerable degree of 
Certainty and Succeſs. But it happen d very 
unluckily chat Bellini, who was one of the firſt 


who attempted animal Mechaniſm, or a more 


rational way of explaining the nature of Diſ- 
eaſes, ſetout upon two Principles which were 
demonſtratively falſe and impoſſible; and yet 
he aſſumed them as Poſtulata, without Proofs, 
as moſt others have done from his Authority 
by a blind Submiſſion. And while Men have 
reaſoned upon wrong Principles, their Conclu- 
ſions muſt needs be wild, extravagant and con- 


| rradiftory, tho they may pleaſe to call chem 


mechanical. Bellini's two main Principles, upon 


| which he builds his whole Theory, were theſe. 


. 1. THAT the whole Force and Momen- 
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can teach him nothing but the . Blunders of 
his own Practice, and — Inſufficiency of his 
Scheme. Upon this Plan the Apothecarys 
in general are as good Phyſicians as the beſt 
of us; and I cannot ſee how any Graduate 
in Phyſick could difpute Precedency with a 
Nurſe, Midwife, or any experienced Matron 
that is older than himſelf, unleſs he would fer 
her aſide merely for not having a Diploma. 
Nay, upon this Scheme, we have ſeveral 
young People among us, who at twenty or 
twenty-five, having read two or three Di/pen- | 
fatorys, underſtand the ſpecifick Virtues of | 
Medicines as well as any Graduate in the 
World; and being conſcious of this Under- 
ſtanding, would icorn to take any Medicine 
trom the beſt Phyſician alive, unleſs they knew. 
what is in it, how it was compounded, and 
what ſpecifick e it might, be pollotiacd 
of. 

SUCH ſpecifick Patients would rake Ep 
demical and Treacle-Water, or. volatile Oils 
and Salts, with all their hearts; but they will 
fooner die than be bliſter d, or take Rubarb, 
Jalap or Mercury ; which tho they might 
have ſome ſenſible good Effects, have no bach 


ſecret Qualitys as the other. 


THis ſenſeleſs and impudent 5 of 
curing Diſeaſes by the occult Qualitys of ſpe- 
cificx Remedys, is, and always has been the 
ground of all the Ignorance and Knavery that 
we meat with in Phyfick ; in this way a Man 
of any Artifice or Addreſs will never want a 
colourable Plca to retain the Patient by feeding 
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The PRE FACE. xlix 
up his Hopes from time to time, tho he finds 
himſelf never the better, but perhaps ſtill grows 
worſe and worſe: if one Specifick will not do 
another ſhall be tried, and if that fails a third, 
and ſo on for ever; or as long as the believing 
Sufferer has any Money, Strength or Patience 
left. And then, after all, he is to be put un- 
der the Regulations of Diet, Air, Exerciſe, 
Bathing, mineral Waters, Sc. all which are no 
Specificks, but their Effects ſuch as are ob- 
vious and truly mechanical. 

TRE abſolute Inſufficiency and fatal Con- 
ſequences of this Hypotheſis, which pretends 
to ſpecifick Cures by the occult Qualitys of 
Medicines, convinced all thinking Men long 
ago, that ſome other Method and Foundation 
of Practice muſt be neceſſary, before Phyſick 
could be brought to any tolerable degree of 
Certainty and Succeſs. But it happen'd very 
unluckily that Bellini, who was one of the firſt 


vwho attempted animal Mechaniſm, or a more 


rational way of explaining the nature of Diſ- 
eaſes, ſet out upon two Principles which were 
demonſtratively falſe and impoſiible ; and yet 


he aſſumed them as Poſtulata, without Proofs, 


as moſt others have done from his Authority 
by a blind Submiſſion. And while Men have 
reaſoned upon wrong Principles, their Conclu- 


| fions muſt needs be wild, extravagant and con- 


tradictory, tho they may pleaſe to call them 


| mechanical. Bellini's two main Principles, upon 


which he builds his whole Theory, were theſe. 
1. THAT the whole Force and Momen- 
tum of the circulating Blood is deriv'd from 

C — - - 
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the Heart, and from no other Power in 
Nature. 1 N 

2. THAT all the natural Evacuations are 
deriv'd from the Blood in the Arteries; or that 
no Parts of the animal Body are fed and ſup- 
plied directly from the Stomach, but the Blood- 
Veſſels only, while all the other Parts are ſup- 
plied with their proper Contents; by an inter- 
mediate .Colature from the Arterys. And 
this he ſuppoſes to be the nature and ſole 
uſe of the Glands. And from hence it has 
happen'd, that the Gentlemen who haye here- 
in implicitly follow'd Bellini, have contradicted 


the true Laws of Motion, and the real Phæno- 


mena of Nature, in almoſt every thing they 
have advanced about the Circulation of the 
Blood and animal Secretion «-_  _ 

BORELLTI taking it for granted, that the 
whole Force by which the Blood and animal 
Fluids are impell'd thro' their proper Veſſels, 
was deriv'd from the Heart, after a great Ex- 
pence and Abuſe of Geometry, aſcribed an 
incredible Power to that Muſcle; which yet not 
being ſufficient to anſwer his Purpoſe, he was 


4 


obliged, contrary to all the Laws of Motion, 


to ſuppoſe that the Heart, with a Force equal 
to 3000 Pound weight, might remove a Re- 
ſiſtance equal to 180000 ; and as a neceſſary 
conſequence of his Principle, had he not erred 
in the Compuration, he muſt have made it 
near ten times as much, and the Weight to be 
moved mult have been 500 times greater than 
the moving Force. This incredible and im- 


poſſible Effect, he aſcribed to the force of Per- 
ED GS 3 cuſſion 


K 
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The PREFACE. "i 
cuſſion in the Heart, which was wonderful in 
ſeo great a Man; as if he had not known, that 
* F7 without Percuſſion there could have been no 
mechanical Communication of Motion at all. 
? DocToR James Keill, proceeding upon the 
" |: fame falſe Principle, and miſtaking alſo a Pro- 
2 poſition in Sir 1/Jaac Newton, computes the 
force of the Heart as not exceeding fix or eight 
Ounces ; which he thinks ſufficient to ſur- 
mount all the Reſiſtance the Blood meets with 
in the whole courſe of its Circulation. And 
this Computation of the force of the Heart, 
or the Reſiſtance to be oyercome in the Circu- 
lation of the Blood, falls ſhort of the other 
which Bellini had given us in the Proportion of 
about 5000000 to 1. And thus it is, and muſt 
Ibe, when Men will go about to reaſon mecha- 
- | nically upon immechanical Principle. 
1 A CEL EB R ATED Member of the Facul ty, 
who, till within theſe few Years, had been 
univerſally allow'd-as the greateſt Phyſician in 
mn England, ſet out in the Practice with a new 
+ E | Theory of Fevers, and raiſed vaſt Expectations 
as | ofanewanimalOeconomy ; in which the deep- 
n, Þ eſt Myſterys of Nature were to be reveal'd, e- 
very Particle of the Blood meaſur'dand weigh'd, 
and the Powers of all the minuteſt Springs and 
Movements of the animal Machine adjuſted, 
ed f computed, and reduced to a mathematical Cer- 
tainty, by the fluxionary Geometry. 
| Bur thisanimal Oeconomy never appear'd, 
an and I ſhall make no Reflections upon the The- 
n- | ory, becauſe the Doctor ſeems no to have no 
T- | great Opinion of Theorys himſelf; and has, I 
on i : c 2 believe, 
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believe, convinced every body of the Vanity of 


philoſophizing in Phyſick. He has found out 


a better way of rendring Mankind immortal, 
without the knowledge of Mathematicks or 
Mechaniſm, only by Faſting and Prayer, by ſub- 
ſiſting without Meat and Drink, and living by 
Faith above the World upon the 1 
cal Principles of reveal d Religion. In ſhort, he 
has plainly prov d, that Souls gravitate as much 
as Bodys; that Intereſt is their proper Centre; 
and that Mathematicks and Mechaniſm can 
ſignify nothing, when a Man has once raiſed 
an indolent, implicit Reputation, and Expe- 


rience has taught him an eaſier way of get- 


ting Money. But I muſt ſpare fp great a Man, 
leſt he ſhould demonſtrate from the Doctrine 
of Fluxions, and the Infinitude of his Spiritual 


Cone, that I am mathematically, mechanical 
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ly, 2 morally, analogical 

ondr acally miſtaken. / r 
I nave ſaid thus much, to ſhew that nö 
Good can be expected in the Practice of Phyſick 


from the ſpecifick Method, and that mecha- 


nical Reaſonings can be of no uſe while they 
2 upon wrong Principles. Inethe fol- 

owing Work, having ſer afide ſome falſe Hy- 
potheſes, I have endeayour'd to eſtabliſh the 
true Principles and Laws of animal . 
Whether I have ſucceeded or no muſt be left to 


the Judgment of others; but however it be, 


I ex Pardon at leaſt, as having labour'd 
much upon this Subject, and deſign d well to 
the Publick. V 


Briſtol, July 25. 


10 0 Z. Morgan. 
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| Philoſophical Principles of 


MEDICINE. 


D. p T Iv 1s H' p Worth demands the 

We : - Poet? s Lays, | 

WE 4 RE this grateful Tribute to your 
THe . aj Praiſe, 

Great is the Task, extenſive is the Theme, 


Great as your Work, extenſive as your Fame: 
Yet the bold Muſe attempts the vaſt Deſign, 
And your n ſhall ſwell in every Line. 


Is the primeval happy Days of old, 
When golden Years their ſhining Circles roll'd, 
ST * When 
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When on wild Fruits and Herbs they liv'd content, 
And thankful took what Heav'ns rich Bounty ſent ; 
No noxious Humours ſtain'd their crimſon Flood, 
And what is Phy/ick now, was then their Food : 
They bloom'd in Youth at threeſcore Years and ten, 
For Nature was the ſole Phy fician then. 


Dis As , at firſt, ſprung from her Parent Vice, 
And hence the healing Art deriv'd its riſe : 


Bleſt Art ! whoſe Power diſpels our Pain, _d fave 


From Pining Sickneſs, and devouring Graves, 


Plain Remedys, at firſt, were valu'd moſt, 


The Drugs were few, and moderate the Coſt ; 


The Sick were cur'd without a gilded Pill, 
A ſovereign Bolus, or a pompous Bill. 
As Vice increas'd, ſo Phy/ick by degrees 


Increas'd its Empire, and increas' d its Fees, 


| In' after-times it more myſterious grew, 
As Pride prevaibd, and Intereſt came in view, 
Preſs by deſigning Men in dark diſguiſe, 
And veiPd in awful Shapes from vulgar Eyes, 


; WirTn 


ES 


TH 


To the AUTHOR. ly 


[came, 
Wi. T H E A LE N 5 Sect a cloud of Med'cines 


Of various Form and venerable Name: 
Phyſict was all Confuſion, all profound, 
While Jargon reign 'd, and Learning lay in Sound; 
Till the laſt Age appear'd, when Gleams of Light 
Dart thro the Chaos, and diſpel the Night. 
[ous Soul 
TREN BA C 0 N flouriſh'd, in whoſe ſpaci- 


Unnumber'd Truths in beauteous order roll. 


TREN ſhone the learned, the induſtrious BOYLE 
And ſought out Truth with an unweary'd toil ; 
BOYLE on Experiment alone rely'd, 

And Nature, which he lov'd, was ſtill his guide. 


LOCK En now like ſome propitious Star appears, 
And his fair Fabrick of Ideas rears, 
Which all the Schoolmens Sophiſtry difplay'd, 
And welcome Light to every. Art convey' d. 
.-.-. 4a; 
SYDE N HA M then made the way to Practice 
rache by no idle Fictions of the Brain; 
c 4 S 2 


* 


S YE N H A M the old, the ſimple way renew ꝗ, 
Nor Rtudy'd what was Great, but what was Good. 
He reſeu'd Phyſick from its uſeleſs load, 

And pointed out a more-ſucceſsful road, 


Trex Scene till brightens each revolving Year, 
And lo! freſh Wonders to our view appear z 
Lo Medicine ſhines with matbematick Rays, 
The welcome Omen of propitious Days: 
Such was of late the pleaſing vaſt Surprize, 
When Northern S!reamers lighted all the Skies; 
When ſoon as ſhades of Night the Earth 0 'erſpread, 


Amaz'd we ſaw new Morning o'er our head. 


—_—; " 


Charm'd with the Tidings, many a learned ale | 


F Sus | 


Does cager in the great Deſign engage 3, 


While new Diſcoverys * Reſearches crown, 
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Give Health to others, to themſelves Revowp 


* 


Bo tho fuch number: have purſy'd the Theme 
To Lon alone we owe a fniſed Scheme: 
All that BELLINI, or chat PIT CAIRN dar'd, 
At beſt is faint Fay with Yours compar'd-; 3 


68 The 


On obvious Fact your Principle depend, 


Tothe AUTHOR; Ivil 


The Methed clear, each Part with Judgment 


| Enrich'd with Labour Stil, and depth of Thonghe. 


[ful Sigh 
TAE len d BOERHAVE will hail the — 


And read you o'er with wonder and delight. 
While the fam d Tribe you treat with ſuch regard, 
Who beſt can judge of Worth, and beſt reward; 


ne Man they love with juſt Applauſe extoll, 
And in their ir Pining Rank your Name enroll, 


B = 14 af 
« a< | 


Tu us the vaſt Genius is at length reveal'd, 


Which long, t roo long, in darkneſs lay conceal'd ; 
Thro interpoſing Clouds it makes its way, 
And breaks, refulgent with celeſtial Day. 


So Gems diſclogd i in ſome Peruvian Mine, 


5813 


With i innate : Fire, and rugged Luſtre ſhine, 


Great Souls Wo: out with their own native Light, 
Tho F ortune frown, and Envy wrecks her ſpight. 


| You leave the beaten Circle of the Schools, 


And the dull Round of antiquated Rules : 


411 to ſupport our tottering Fabrick tend; 
| While, 
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While, by 7u/ Conſequence, from theſe you draw 
Some fundamental Truth and uſeful Law, 
To guard Man's feeble Frame from fell Diſeaſe ; 


Or, when we fink with Pain, to give us Eaſe : 


To every Ail aſcribe its proper Cauſe ; 


For Nature's govern'd by mechanick Laus. 


With niceſt Skill you paint her outward dreſs, 
In vain we'd penetrate the deep Receſs ; 

No human Eye her ſecret Springs can trace, 

But loſt in Mazes, leaves the fruitleſs chace. 
Mount ina thus conceals her unknown Fires, 
And rapid Nile to hidden Paths retires. 


SAGES now truſt to Fairy Scenes no more, 


Nor venture farther than they ſee the Shore: 


They built on Senſe, then reaſon from th* Effect, 
By theſe ſome new Phenomena explain: 


Thus they proceed, and T ruth Divine obtain. 


Suck was the Path immortal NEWTON trod, 


He form'd the wonderous Plan, and mark'd the 
N Road; 


Led 
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Led by this Clue, he travelPd o'er the Sky, 
And marſhall'd all the ſhining Worlds on high, 
Purſu'd the Comets where they fartheſt run, 
And brought them back obſequious to the Sun. 


L MEN may on Fancy's airy Pinions riſe, 
Add in Iniagination touch the Sies; 
Be pleas'd with Theorys becauſe they're new, 
And then for being pleas'd believe them true : 
On Nature call, but call, alas! in vain, 
To foſter all the Monſters of their Brain. 


Nature has no imaginary Schemes, 


No vain Chimeras, nor romantick Dreams; 
She offers Truth, not Fiction to the Mind, 
| Nor makes us fanſy what we never find. 


| . [reduce 
MAI in Thought, you NEWTON's Laws 


| To nobler Ends and more important Uſe. 

1 You ſhow how heav'nly Orbs affect our Frame, 
And raiſe, or fink by turns the vital Flame : 

1 How Moons alternate, in their changing Sphere, 

impreſs their Force, and agitate the Air; 


How 


þ . 
v5 vii . 


[x// Tothe AUTHOR; 


How as without ſucceſſive Tides advance, 
While the pale Moon purſues her ſilent dance; 
So does the refiuent Blood her Influence know, 


And Tides within roll high, or creep on flow. 


Wu EN raging Fevers kindle Flames within, 
Which dreadful glow o'er all the ſcorch'd Machine; 
You ſhew how Nature grows averſe to Food, 
And pants for Liquors to dilute the Blood ; 
Shuts up the Pores, and prudently detains 
The flowing Serum in the burning Veins. 

Your gentle Med'cines mitigate the Heat, 
And cool the Blood, without expence of Sweat: 
The Monſter Febris flies the mighty Spell, 


In haſte retires, and calmly ſecks her Cell. 


So when the ſul:!ry Dog-ſtar reigns on high, 


And all the Fountains of the Earth are dry, 


When parched Fields look withering all around, 
And frequent Chaſins divide the thirſty Ground ; 
Indulgent Heav'n bids numerous Vapors riſe, 
And lo ! th? obedient Vapors croud the Skies; 
5 | White 


Thile 


While burſting Clouds deſcend in Show'rs of — 


Tothe A 1 


Revive che n and cool oa — Plain. 


Th ; 1 
Mp'c ix E from hence ſhall boaſt of fure Suc- 


Nor Patients long remain without redreſs, 


% 
| be 
oP \, Wo 


hut raiſe, from Scenes of Death, their drooping 


Heads, 
And fluſnt with ſudden Life forlake their Beds. 


Fo x this ſhall future Ages ſound your 7 Hows 
And diſtant, Climates echo with your Name: wy 
Your V ork itſelf will 1 115 Admirers raiſe, 5 
And Men chat breathe * vou, ſhall breathe your 

E 

My apt d Muſe ſees with prophaiick Eyes, | 
New Ages roll along, new Nations rife : . 
Sees Phyſick on mechanick Reaſoning climb, 

And raiſe a Structure to the Skies | ſublime ; 
Sees Sickneſs fled, Health bloom in every Face, 


And Age creep on with flow, reluctant Pace. 


Experience with her Torch ſhall guide our Youth, 


Scatter the Miſts, and light the way to Truth. 


ET. _ While 


* 


Ixii Fo tb Aur non: 


While dark Hypotheſis no more prevails, 1 
Nor Pupils liſten to romantick Tales ; n 


Nor proud Authority, with bugbear Rules, 


Controuls the Church, nor dictates in the Schools, 
But Liberty fits Goddeſs of our //e, 

And peaceful Bleſſings all around her ſmile; 
Darkneſs and Bigotry before her fly, 

And Truth and Virtue grow beneath her Eye. 


October 18, 
1724. | _ am. 


Bowden. 
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A Demonſtration of the General Laws of 


Gravity. 
EV S of Motion. Page 1 


Poros iT ION I. The Quaniitys of 
Motion, or vires motrices in all mo- 
s 8 |. wing Bodys, are as the Quaniitys of 
Matter and Velocitys conjunitly, p. 2 
Pao p. II. In all moving Bodys, the Spaces deſcrib'd 
are as tbe Helocitys multiply'd into the Times of their 
D. % da. 
Pao p. III. A Body will deſcribe the Diagonal of a 
Parallelagram by two ſeveral Forces combin'd, in 
the ſame time that it would have deſcrib*d one or the 
other of its Sides, by one or the other of theſe Forces, 
” </cparately and reſpefiively. P.3 
© Prop. IV. If a Body be continually urg'd or im- 
Dell'd by any given Force, acting upon it inceſſantly 
and without Tuermiſh on, the Motion thence ariſing 
will be uniformly accelerated; in which Caſe the 
Velocitys will be ever as the Times, and the Spaces 

N 8 deſcribed 
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Por. V. The Gravit 


. P 
PROF. X. The Velocitys of Bodys revolving aboll 


cribed as the Squares of the Times, or the Squary Þ 


accelerating Force; and this — 7 eight at 
the Surface, or at equal IR the Centre 
of the Earth, is directly proportional to the Quanti- 
tys of Matter contain d in ſuch Bodys. p.) 
PRO P. VI. If a Body moving with an equal Velo- 
city in a given Direction, be at the ſame lime con. 


F 2 . 9 | : 
tinually and equally impeil'd, drawn, ar any ways | : 


urg d to a given Point, without the Line of its uni. 


form Direction; the ſaid Body, by the Compoſition 


of theſe two Motions, will deſcribe a Curve about 
the given Point of its central Force; in which the 
Areas deſcribd by Lines drawn from the Centre, 
will be ſituated in the ſame Plane, and ever pro- 
portional to the Times of Deſcription. . 
Prop. VII. If a Body revolves in a circular Or. 
bit about the Centre, the centripetal Force generated 
in a given Time, will be ever equal to the Square 


of the Arch deſcrit?d in the Time given, divided by 


the Diameter of the Circle. „ 
PRO r. VIII. F two or more Bodys revolve about a 
central Body, their centripetal Forces, or accelerating 
Velocitys towards the Centre, will be ever in a Ratio 
compounded of the Diſtances direftly, and the Square: 
of the periodical Times reciprocally : that is, theſe 
Forces will be as the Radii or Diſtances divided by 
the Squares of the periodical Times. p- 14 
PRO p. IX. From the Law of the periodical Tims 
given, to find the Law of the centripetal Force uni- 
verſally. 16 
a given Centre at different Diſtances, are univerſally 
as the Diſtances directly, and the periodical Timis 
reciprocally ; or, which is the ſame thing, direfi 
as the Radi divided by the periodical Times. p. 18 


P R OP. £ 
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PRO P. XI. The primary Planets revolve about the 
Sun, the Moon about the Earth; and the Satellites of 
Saturn and Jupiter about Saturn and Jupiter, as 
their true and proper Centres: and the Law of their 
Revolution is ſuch, that the Squares of their perio- 
dical Times, are as the Cubes of the Diſtances from 
their different and reſpefive Centres. p-. 20 
PRO P. XII. Let two or more Bodys be ſuppeſed to 
revolve about the Earth at different Diſtances, and 
to be retain d in their Orbits by their Weight, or ac- 
= Ccelerating Forces towards the Earth's Cemire; and 1 
x ſay, that the Laco of their Revolution will be ſuch, 
bhat the periodical Times will be in the ſeſquialterate 
| Ratio of the Diſtances ; or the Squares of the one as 
the Cubes of the other. + RRZ 
_ Pro p. XIII. The centripetal Forces, or accelerating 
Velocitys of the Moon to the Earth, of the primary 
Planets to the Sun, and of the Satcllites ef Saturn 
and Jupiter 70 Saturn and Jupiter ehe, are 
univerſally in the reciprocal duplicate Ratio of tbe 
Diſtances from their different and reſpective Centres. 
z p. 23 
1 PRO r. XIV. The accelerating Velecitys of any two Bodys 
= 7wards each other, are reciprocally as the Bodys them- 
ſelves, or directly as ihe Quantitys of Matter in the al- 
tracting Bodys to which the Acceleration is made. ibid. 
ye no P. XV. There is in all Bodys, and th: ſeveral 
Parts of which they are composd, a mutual Attrac- 
lion, Gravitation, or Conatus mutuo accedendl ; 
which Force is of the ſame nature and kind with 
that which we call Gxavity or Weight, by 
which Bodys tend to the Centre of the Earth ; and 
is ever in a Ratio compounded of the Quantitys of 
| Matter in the Bodys themſelves direfly, and the 
ui Sguares of their Diſtances reciprocally. p27 
ly pn op, XVI. The abſolute central Forces, or Quan- 
18 7ys of Matter in rn Bodys, are univerſally 
. it 
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in the triplicate Ratio of the Diſtances of revolving 
Bodys from thoſe Centres directly, and the duplicate 
Ralio of the periodical Times inverſly : that is, thoſe 
Forces, or Quantitys of Matter, are ever as the 
Cubes of the Diſtances, divided by the Squares of 


the periodical Times, 32 


PRO P. XVII. The Denſitys of all central attrafting 


Bodys, are ever in the compound reciprocal Ratio of 
the Cubes of the Parallaxes of the Bodys revolving 
about them, multiply. d into the Squares of their re- 
ſpeftive periodical Times. Cl p. 34 
PRO P. XVIII. Fa Body, as P, revolves about 
another Body S; that other will likewiſe revolve 
about toe former; bat is, they will both revolve in 
the ſom? Time about their common Centre of Gravi- 
ty: and the Figures deſcribed about the common 
Cenire of Gravity, and about each other mutually, 
will be reſpectively ſimilar. P. 39 


PRO P. XIX. If two Bodys S and P, attract or 


tend to cach other mutually, with given Forces, and 


at ihe ſame lime revolve about the common Centre of 


Gravity C; 1 ſay, that with the ſame Figures thus 
deſcribed about the common Centre of Gravity, a 


* 
* « 


fimilar and equal Figure may be deſcrib'd with the 


ſame Forces, by either of thoſe Bodys about the other 


conſiderꝰd as immoveable. . 40 


ProP. XX. If two Bodys attrafting each other mu- 


tually, revolve about their common Centre of Gravily, 
the Diſtances remaining the ſame ; the periodical 
Time about the Centre of Gravity, is to the perio- 
dical Time ef one of thoſe Bodys revolving about tht 
o:ber, by the ſole Altraction of that other, in tht 
fubauplicate Katio of the jix*d or central Body to itt 
Sum of the Bodys. „ 
PRO P. XXI. The fame things ſuppoſed as in itt 
laſs Propoſition ; IT ſay, that the periodical! Time 
being equal, the Diſtance of the Bodys revolvin; 
En : abou! 
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about their common Centre of Gravity, is to the Di/- 
tance of the ſame Bodys, where one of them revolves 
about the other confidered as immovable, in the ſub- 
triplicate Ratio of the Sum of the Bodys to the fd 
or central Body, _ p. 43 

PRO P. XXII. F a Body revolving about a given 
Centre, bas its Motion diſturb'd by the Attraction of 

1 Some other Body drawing it 10 a different Centre ;, 

= is requir?d to find the general Laws and Propor- 
= tions of the perturbating Forces. p- 45 
BY Proe. XXIII. If a Corpuſcle be placed within a 
= Concave Sphere, whoſe Surface conſiſts of Parts at- 
tracting each other mutually, in the reciprocal dupli. 
cate Ratio of their Diſtances; the ſaid Cor puſcle 
thus placed any where within the Concavity, will 
not be allrad at all, but every where remain in 
a ſtate of Reſt or Aquilibrio. 

Por. XXIV. The Time in which a Body * "Pl 
from any given Altitude within the Tio would 

come to the Centre of the Earth, and aſcend again 
to the jame Altitude on the other Side ; that is, ihe 
whole Time of ſuch an Oſcillation, as ſuppoſed in 
the foregoing Corollary, is equal to the ſemi-periodical 
Time of a Body revolving about the Earth, at the 
Diſtance of one Semidiameter, and retain?d in its 
Orbit by the fole Force of Gravity, ſuch as it obtains 

| at the Fart SUrface. p. 57 

| | Pro p. XXV. The Time in which a Pendulum of 

any given Length will perform its Vibration, is equal 
to the ſemi-periodical Time of a Body revolving by 
the Force of Gravity in an Orbit, whoje Radius or 

Semidiameler is equal to the Length of the Pendulum. 

P. 59 
TM XXVI. The Space tbro which” a heavy Bo- 
| dy will deſcend perpendicularly, during the Time that 

a given Pendulum performs its Vibration, is to half 

the Length of the Pendulum, in the duphicate Ratio 


a 2 of 
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of the Circumference to the Diameter. p- 60 

PRO. XXVII. F a large Sphere or Globe, ſuch 

i as the Earth, be made to revolve about its Axis 
} d while it is in a ftate of Fluidity, it wwill by ſuch a 
Motion acquire the form of an oblate Spheroid; in 
which the Proportion of its Axis to its equatorial . 
Diameter, vill be as the Length of a Pendulum vi- 
brating Seconds at the Aquator, to the Length of 

a Pendulum vibrating in the ſame Time at the Poles, 

+6 5 . 62 
Proe. XXVIII. Snppoſing the ſame as in 5 laſi 
Propaſition; the Augmentations of Gravity, in going 
from the Equator to the Poles, will be in the dupli- 
cate Ratio of the Lines of the Latitude. p- 64 
PRO Fr. XXIX. The Earth by the Rotation about 
its Axis, is reduc'd to an oblate Spheroid, whoſe 
Axis, or polar Diameter, is to the Diameter of the 
Equator nearly as 124 10 125, p. 66 
PRO P. XXX. To find the perturbating Forces of 
the Sun and Moon, upon the Ocean and Atmoſphere, 


— 8 


| Proe. XXXI. All the phyſical ſenfible Each, thi 
H can proceed from ſuch a Cauſe of Attraction, and 
Perlurbation of Motion in our Ocean and Atmo- 
| ſphere, muſt be owing to the Sun and Moon; and all 
q | abe other Planets and F:x*d Stars are wholly to be re- 
Jetted, and left out of the Account in the preſent Caſe. 
| | Pn ls 73 
| Prop. XXXII. hat bas been hitherto 4 ra- 
0 ted, concerning the periurbating Forces of the Sun 
and Moon upon the Ocean, in producing the alternale 
Flux and Reflux of the Waters, muſt be conſequently il 
underjiooa alſo of the Atmoſphere, in which the ſame ih | 
Perlurbalibus ef Motion muſt likewiſe happen. p. 70 
—_—_ PRO P. XXXIII. Theſe Perturbations of the Ocean WW 
F | and Atmoſphere muſt neceſſarily be impreſs d upon te i [ 
Blocd and animal Fluids, and produce very ee, 
an 
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and conſiderable Effects in animal Bodys. p. 76 
Ppaor. XXXIV. Beſides the general Force of Gra- 
= vity, or the Weight of Bodys, as explain'd and apply'd 
in the foreging Propeſitions, the very ſmail Particles 

of Matter, which conſtitute the larger Maſſes, are 


endu'd with a ſtrong atirafive Force, which exerts 


itſelf only at, or extremely near the Points of Cone 
tat, and vaniſhes at any greater Diſtance : which 
Force or Power of Altraction, to diſtinguiſb it from 
= that of Gravity, may be calPd the Force of Con x- 
so; tt being that Force by which the fmait Parts 
= of Bodys unite and cobere among themſelves, p. 82 

PRO P. XXXV. Elementary Fire and Air af and 


expanded and rarefyd by Heat, which is the Action of 
Fire; and Fire is excited and put into its moſt violent 
and rapid Motion, by the Expanſion of the Air. p. 90 
= Prxoy. XXXVI. The altradlive cobeſive Power of 
BY the ſmall Parts of Matter, as explais*d at Prop. 34. 
i the univerſal Principle of Reſt, Concretion, and 

Fixation in Bodys; and the expanſive Force of heated 

Air, or the mulual conjuntt Action of Fire and Air, 

as in the laſt Propoſition, 7s the univerſal Principle 

or natural Cauſe of Fermentation, Diſſolution, and 
NR p. 93 
Por. XXXVII. The expanſive or centrifugal 
Force of heated rarefyd Air, ſeparates and diſſolves 
the Parts of ſolid Bodys; aud intimately mixes and 
blends together the Parts of Fluids, ſo as to hinder the 


 leparation of their heterogeneous Particles. p. 104 
; 

_ wp .ART IL 

; | Laws of the Motion and. Secretion of the Vital 
„ Fluids. 


Prop os fro I. The Blood-Globules are ſpeci- 


2 cally heavier than the Serum, and conſiſt of Particles, 
rl which 


re-act mutually upon each other : that is, the Air is 


ws. 
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lux The CONTENTS. 
which are endu'd with à ſtronger corpuſcular Altrac- 
tion, and cobich receive and retain a greater degree 
of Heat. e e 
PRO r. II. The Craſſamentum, or globular Part of 
the Blood, is a ftanding or fx d Quantity; and is 
not at all increasd or diminiſh*d by the Augmentation 
or Diminution of the glandular Secrelions. p. 114 
Prop. III. To find the abſolute and relative Velo- 
city of the Blood. p. 117 
Prop. IV. Muſcular Motion is perform'd by the in. 
Irinfick Elaſticity of the nervous Fibrillæ, contracting 
and reſtoring themſelves againſt the ſtretching Force 
of the circulating Blood. | p. 120 
PRO P. V. The Nerves are repleniſb'd with a ſift 
oily Liquor, not much unlike the White of an Egg; 
ſerving to cool, moiſten, and lubricate the nervous 


elaſticł Fibres. | | P. 136 BY 


PROF. VI. The Lungs are a Muſcle, in which the 
Air performs the ſame Office with the Blood in other 
Muſcles. 3 p. 138 
PRO P. VII. To explain the Flux and Reflux of the 
vital Fluid, or the occaſional Elevation and De- 
preſſion of the Blood. „„ 
PRO P. VIII. To explain the Nature and Uſe 
animal Secretion, | , I61 
Prop. IX. The continual Paſſage of the Blood thro 
the ſmall capillary Arterys, and of the Serum thro 
the minute glandular Tubuli, is the great Principle 
of Altenuation in the animal Oeconomy, by which the 
Blood and animal Fluids have their Parts moſt mi- 
nulely broken, ſeparated, and kept from coagulating, 
or running into large concreted Maſſes. p. 181 
Proe. X. The expurgatory Secretions are augmented 
by Watching and Exerciſe, and diminiſb'd by Sleeþ 
and Reſt : but on the contrary, the lymphatick Secre- 
tions are increaſed by Sleep and Reſt, and leſſen'd by 
Watching and Exerciſe. p. 183 
. | 


8 
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| Prop. XI. The [ymphatick circulatory Secrelions, by 
Sleep are e in a greater Proportion than that 
in which the Evacuations, or expurgatory Secretions 
are diminiſh'd. p. 187 
PRO P. XII. The Quantity 5 any Secretion derived 
um the arterial Blood by the glandular, ſecretory 
Dutts, will be always in a Ratio compounded 6 
= Ze Momentum Motus, vere ity and Huxiliiy of 
5 0 the Blood. p. 188 
Por. XIII. To explain the Origin, Formation, 
and Conſtitution of glandular Diſeaſes. p. 201 


Conſtitution of Fevers in general. P. 212 


able Specifications, Forces, and Appearances of Fe- 
5 UVers P-. 24 4-9 

Prov. AYE explain the natural Order, and ihe 
= /cvera! morbifick Irregularitys of Digeſiion. p. 323 
1 PRO P. XVII. To explain the natural Phænomenon 
= of Sleep, with the Eher. of Opium, and ſuch-like 
= /oporiferons Drugs, P. 339 
W Prop. XVIII. To explain the Origination and Me- 
W chaniſm of the Pas$10Ns, with regard to their 
different Modifications, and Impreſſions of Pleaſure 


and Pain. p. 369 
en e ip 
Primary Intentions of Medicine in the Cure of 
: Diſeaſes, 


| ROPOSITION I. Toexplain the mer bifck Con- 
| ſitutions, as depending on the different State and Diſ- 
1 Poſition of the Blood. p. 399 
1 0 | P RO p. II, To cool, dilute, and allenuale ihe Blood. 

| 473 
11 pop. III. To retain the Aquilibrium if the 
92 circulating Blood, againſt the frequent cecafional 
5 4 AV NES 


Pror. XIV. To explain the Origination and efential 
| Por. XV. To gu the moſt general and remark- 
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Afﬀuxes and Refluxes of the vital Fluid. Pp. 4306 
PRO . IV. To recover and maintain an equal or 
due Proportion of the Craſſamentum and Serum in 
the Blood. = P. 432 
PRO P. V. To ſtrengthen and keep up the elaſtick 
Tone, or muſcular Force of the Nerves, P. 435 
PRO P. VI. To promote and keep up the Natural 
Evacuation or Secretion by Urine. p. 438 
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: I. A Collection of Tracts, relating to the Right of Private 
A udgment, the Sufficiency of Scripture, and the Terms of 
K Church-Communion ; upon Chriſtian Principles : Occaſion 
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I Containing a Demonſtration of the 
general Laws of GRAVITTJ; with 


their Effects upon Animal Bodys. of 
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LAW I. 


LL Bodys will for ever continue 
in their State of Reſt, or uni- 
form direct Motion, unleſs they 

© are compell'd to change that | 

| State by ſome external im- | 
preſs d Force, | 

5 B Law 
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2 A Demonſtration of the 


Law 2. The Alteration of Motion is ever © 4 
proportional to, and in the ſame given Direc- 
tion with the impreſs d Force that cauſes it. 


Law z. Re-aRtion is ever equal, and con- 
trary to Action; or the mutus. Actions of an; 
two Bodys upon each other are always equal, 
and in contrary Directions. | 9 


PROPOSITION I. L 
_ THE Ruantitys of Motion, or vires motri- | * 
ces in all moving Bodys, are, as the Qyantitys of 
Matter and Velocitys conjunctl y. 3 


For if the Velocitys are equal, tis mani- Þ* 
feſt that the Quantitys of Motion, or moving 
Forces, will be as the Quantitys of Matter; 
and if the Quantitys of Matter are equal, the | 
Motions will be as the Velocitys: therefore 
univerſally, the Quantitys of Motion -are in 
the compound Ratio of both, or as the Quan- 
titys of Matter multiply d into the Velocitys. 


PROPOSITION II. 
IN all moving Bodys, the Spaces e, 
are as the Velocitys multiply d into the Times 9 
ther Deſcription. 


Fo R the Velocitys being equal, the Spaces 
deſcrib'd muſt be as the 9 * the 
Times being equal, the Spaces are as the Ve- 
locitys : therefore univerſally, the Spaces ef 

ſcrib 


J general Laws of Gravity. 3 
ſerib'd will be in the Ratio compounded of the 
Times and Velocitys. 


PROPOSITION III. 
A BODY will deſcribe the Diagonal of a 


Parallelagram by two ſeveral Forces combin'd, 
in the ſame time that it would have deſcrib'd one 
gor the other of its Sides, by one or the other of 
tb two Forces, ſeparately and reſpectively. 


ls the Parallelogram ABCD Fig. 1. 
| 3 Suppoſe a Body at A would deſcribe the 
Line AC, with an equable Velocity, as M 
in the Time T: and the ſame Line AC, 
moving together with the Body, always pa- 
rallel to itſelf, and to BD, would, with a 
like uniform Velocity as N, deſcribe the Pa- 
rallelogram AB CD, in the fame Time T. 
Tis manifeſt that the Velocity as M, in the 
Direction AC, and the Velocity as N, in the 
Direction AB, will be as thoſe Lines of Di- 
Erection AC and AB reſpectively. Draw the 
prick d Lines mx and 9), parallel to AB; 
and eg and /p parallel to AC: becauſe of 


7 
oF, 


92 
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N 
* 
M65 4 
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the Paralleliſm, the Triangles AC D, Agr, 


4 
. and Am n will be ſimilar; and therefore AC: 
j ECD::Ag:qr::Am:mn., And conſequent- 
Ely, while the Body with the Velocity, as M, 
s Carry'd from A to n, the Line AC, with 
che Velocity as N, will be tranſlated into the 
E Poſition eg, and the Body will be in the 
„Diagonal at 2; and when the Line AC 
4 {comes to the Poſition fp, the Body in the 

} B 2 Direction 


* t ' 8 


* 
e . "I A 
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Direction AC, will have deſcrib'd the Space 
Ahr, and will be found at the Point r in 
the ſame Diagonal: and by the ſame Neceſſi- 
ty, when the Line AC coincides with BD, 
the Body by its own proper Motion will have 
deſcrib'd the Space AC B D, and will be 
found at D; that is, it will deſcribe the Dia- 
gonal by both theſe Forces conjunctly, in the 
ſame time that it would have deſcrib'd one o 
the other of theſe Sides, by one or the other 
of theſe Forces ſeparately and reſpectively:- 
Which was the thing to be prov'd. F- 


p 
FRO M hence tis plain, that the Forces by Þ* 


Which the Sides and Diagonal of a Parallelo- 4 


gram are deſcrib'd, are proportional to, and | 
may conſequently be expounded by thoſe Side, 
and that Diagonal reſpectively. 4 


COROLLART H. FE 
FRO M hence it likewiſe follows, that if 2 
Body be held immovable by two equal Forces 
in contrary Directions, acting from A to D, 
and from A to 8, it is the ſame thing as if it 
was held immovable by three Forces in the 
Directions AB, AC, and AS; becauſe the 
Forces AB and AC are by the Propofition 
equivalent to, and will produce the ſame 
Effect with the Force AD, or AS: and com- 
ſequently one may be ſubſtituted in the room, i 
or uſed inſtead of the other. 


COROL 


general Laws of Gravity. 5 


COROLLARYIE 
PF so hence tis farther evident, that if a 
Body be held immovable by three Powers, 


the Lines that are drawn parallel to their re- 
2 ſpective Directions, and - terminated at the 
Points of their mutual Concourſe. For by 
Coroll. 1. the Powers acting in the Directions 
Ab, AB, AC, are proportional to thoſe Lines 
Ab, AB, AC, reſpectively; that is, as the 
Lines parallel to the Directions, and termina- 
ted at their common Interſection. 


PROPOSITION IV. 
IF a Body be continually urg d or impell'd by 


any given Force, acting upon it inceſſantly and 
vithout Intermſfion, the Motion thence ari fing 
uill be uniformly accelerated; in. which Caſe 
be Velocitys will be ever as the Times, and the 
Spaces deſcribed as the Squares of the Times, or 
be Squares of the reſpective Velocitys. 


A Bopy at reſt being put into motion by 
one ſingle Impulſe, it will, abating external 
Keſiſtance, continue to move on in a Right 
Line, and with an uniform Velocity propor- 
tional to, and in the ſame given Direction 
ne with the impreſs'd Force, by Law 2. But 
here Motion is communicated not by one 
n, fingle Impulſe, but by a continued impreſſion 
gof an equal uniform Force without inter- 
miſſion, the Force impreſs d will be as the 
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FF thoſe Powers are one to another directly, as 
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Times; that is, double in a double Time, 
triple in a triple Time, &c. But che Motion 
communicated, and the Velocitys thence a- 
rifing, are proportional, by the ſame L aw zz. 
and conſequently, the Velocitys, in this Caſe, 
will be equably and uniformly accelerated in 
proportion to the Times: But the Spaces de. 
{cribed, are ever in a Ratio compounded of, 
the Times and Velocitys, by Prop. 2. And 
therefore, where the Ratio of the Times and | 
Velocitys is the ſame, or where the Velocitys | 
are proportional to the Times, as in the pre... 
ſent Caſe, the compound Ratio of the Times 
and Velocitys, will be the ſame with the! 


Ce 


3 FI „ 
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Squares of the Times, or the Squares of the“ 
Velocitys reſpectively : Which was the thing 


to be proved. 


COROLLARY. 


HEN it follows, that if a Body move: 


uniformly, with the whole Velocity acquird 1 


by an accelerated Motion in a given Time, 
it would deſcribe twice the Space in the ſame 
Time, or an equal Space in the ſame Time, 
with half that Velocity For in an accele- 


rated Motion, where the Velocitys flow uni- 


formly with the Times, if the Time be ex 
pounded by the Perpendicular of a Right- 
angled Triangle, the Baſe will rightly ex- 
pound the Velocity ; and the Area of the 


Triangle, the Space deſcribed. Thus in the 


Triangle ACD, Fig. 1. if AC expound any 
whole Time of an accelerated Motion, 72 
— 7 


__ 


i 
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general Laws of Gravity. 7 
will repreſent the Velocity acquir'd in that 
Time; and the Triangle AC D, the Space 
deſcribed. And if Am, Ag, AC, are put 
for the different Times, mn, gr, CD, will 
be as their different and reſpective Velocitys ; 
and the Triangles A mn, Ar, ACD, as the 
Spaces deſcrib d. But if in the whole Times, 
Am, A9, AC, the Body ſhould move uni- 
formly with the whole Velocitys un, gr, 
CD, it would deſcribe the Parallelograms 
Amn ne, Aqrf, ACDB, which are double 
the Triangles, Amn, Aqr, ACD; that is, 
in the ſame time that a Body with an acce- 
lerated Motion deſcribes a given Space, it 
will deſcribe double that Space with an uni- 
form, conſtant Velocity, equal to that which 
was laſt acquir'd by the Acceleration ; and 
conſequently, an equal Space in the ſame 


time, with half that Velocity. 


PROPOSITION V. 
THE Gravity or Weight of Bodys is an 
accelerating Force ; and this Gravity or Weight 
at the Surface, or at equal Diſtances from the 
Centre of the Earth, is directly proportional to 


the Quantitys of Matter contain'd in ſuch 
Bodys. : 


TAT Bodys preſs continually, or tend 
equally and uniformly to the Centre of the 
Earth, and conſequently, that this Gravity 
or Weight is an equably accelerated Force, 
1s evident to Senſe, as a moſt undoubred 
B 4 Mat- 


8 A Demonſtration of the 


Matter of Fact: and it likewiſe farther ap- 
pears, from the moſt accurate Obſervations 
and Experiments, | 


FI RST, That the accelerating Velocitys, 
acquir'd by Bodys in their perpendicular De- 
ſcent, reckoning from the Beginning of their 
Motion, are ever as the Times in which they 
are acquired; and the Spaces deſcribed, as 
the Squares of the Times. 


 SeconpDLy, That abſtracting from the 


| Reſiſtance of the Air, the Space deſcrib'd by 


the perpendicular Deſcent of a Body in one 
Second of Time, is equal to 16, 1 Engliſh Feet; 
and for any longer or ſhorter Time, as the 
Squares of thoſe Times reſpectively. 


THIRDLY, That the Reſiſtance of the Air 
being taken off, or allow'd for, the accelera- 
ting Velacitys of all Bodys near the Earth's 
Surface, are exactly equal; the lighteſt Bo- 
dys deſcending as ſwift as the heavieſt, and 
the leaſt as ſwift as the greateſt : the dif- 
ferent Magnitudes, Denſitys, and particular 
Figures, Textures, and Conſtitutions of Bo- 


dys, making no manner of difference as to 
their Velocitys of Deſcent, which in all Bodys 


alike are ever equal in equal Times, and pro- 
portional to the Squares of thoſe Times. 
Now ſince the Momenta or Quantitys of Mo- 
tion, in Bodys whoſe Velocitys are equal, are 
as their Quantitys of Matter, by Prop. I. and 

| | f 
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general Laws of Gravity. 
fince the accelerating Velocitys of all Bodys, 
Þ deſcending by the ſole Force of their own 
weight, are likewiſe equal, by what has 
been juſt now obſerv'd; tis evident, that the 
abſolute Momenta, or Quantitys of Motion in 
all ſuch Bodys, are likewiſe as their Quantitys 
of Matter: But theſe Momenta, or abſolute 
Forces of deſcending Bodys, are nothing elſe 
but their abſolute Gravitys, by which they 
preſs continually, or tend equally and without 
Inter miſſion to the Centre of the Earth: And 
PZ therefore, this abſolute Force of Gravity or 
Weight in Bodys, is exactly proportional to 
their Quantitys of Matter. 
E COROLLARY. 
From hence it follows, that there are 
Vacuitys or empty Spaces in Bodys. For 
ſince in conſequence of this Propoſition, the 
Weight of Bodys is proportional to their 
Quantitys of Matter; and ſince upon the 
duppoſition of an abſolute Plenum, the Den- 
ſitys of all Bodys muſt be equal, or an equal 
Quantity of Matter every where contain'd in 
equal Spaces; tis evident, that upon this 
HFypotheſis, the Weight of Bodys muſt be 
ever proportional to their Bulk or Magni- 
tude, and there could be no difference of 
Fpecifick Gravity in Bodys; which being 
moſt notoriouſly contrary to Fact, muſt evi- 
dently and demonſtratively overthrow that 
| Hypotheſis of an abſolute Plenum, upon which 
it is founded, 


9 


PR O- 


io A Demonſtration of the 'J 
l PROPOSITION VI. I } 
| IF Body moving with an equable Veloci, 

in a given Direction, be at the ſame Time cn. 

tinually and equally impell d, drawn, or a 
ways urg d to a given Point, without the Lim 
| of its uniform Direction; the ſaid Body, by the | ö 
H Compoſition of theſe tuo Motions, will deſcribe | 
a Curve about the given Point of its Central | 
Force; in which the Areas deſerib'd by Lina | * 
drawn from the Centre, will be fituated in ii 
fame Plane, and ever proportional to the Tin 


of Deſcription. 


FIG. 2. Suppoſe a Body at A, moving? 

with an uniform Velocity in the Line, ot 

with the Direction A Q, to be continually Þ? 

drawn, impell'd, or ſome way or other urgd Þ* 

to the Centre 8; tis evident, that abſtracting Þ* 

from the Force towards 8, the Body witch! 

the uniform Velocity in the Direction A 

{ would deſcribe the equal Spaces AB, B 5, &c 7 
| a in equal Times; and that if it moves the 
f Space AB in the firſt equal Portion of 
| Time, it would in the ſecond equal Portion 
of Time deſcribe the Space Bb AB. But 
let us now ſuppoſe the Force towards 8 0 
N exert itſelf, not inceſſantly, but by ſtarts and 
7 intervals, at the end of ſmall equal Portion MW 
| 5 of Time; and ſince the Body acted only by 
the ſingle Impulſe in the Direction AQ 
would at the end of the ſecond Particle 
Time be tranſlated to &; let the centripets 
ore 
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Force towards 8, be now imagin'd to draw 
SZ the Body from 5 to C; let 5 C be drawn 
parallel to SB, and Cx parallel to B 35, com- 
pleting the Parallelogram, C7 B54: And 
ſuppoſe the ſame thing to be done for the 
T third equal Portion of Time, and ſo on, as 
long as the Motion is continued. Now in 
the Parallelogram C B b, 'tis plain that the 
"2 Side Bb expounds the Motion of the Body 
in its uniform Direction, ariſing from the 
2 firſt ſingle Impulſe, which is ſuppoſed to be 
continued without Refiſtance ; and the Line 
C repreſents the Motion of the Body, as 
it is continually accelerated towards the 
Center 8: But by Prop. 3. a Body acted 
upon by two diſtinct Forces B and 5 C, 
which are to each other as the Sides of a Pa- 
rallelogram, will deſcribe the Diagonal BC. 
2 Likewiſe, in the third equal Particle of Time, 
while the Body by its innate uniform Mo- 
tion would deſcribe the Line C 4; and by its 
2 renewed Motion towards the Centre, the Line 
4D; it will by the Compoſition of theſe 
Forces deſcribe the Diagonal CD, &c. Now 
that the Polygon SABCD, Sc. is concave 
towards 8, and that it lies in the fix d or 
immovable Plane S AQ, is very evident 
from the Conſtruction; and that the Trian- 
N gles S AB, SBC, SCD, Sc. are equal, may 
= be thus proved: The Triangles SBA, and 
| Bb are equal, as having equal Baſes, and 
che ſame common Altitude; and the Tri- 
| angle 85 is equal to SBC, as ſtanding » 


i2 A Demonſtration of the 
the ſame Baſe SB, and lying between the 


Parallels Ch and B: therefore, the Tri-. 
angle SBC is equal toSAB. And in the 


ſame manner, the 'Triangle SCD may be 
proved equal to S CB, Sc. that is, the Areas 
deſcrib'd are equal in equal Times, and con- 
ſequently always proportional to the Times of 


their Deſcription. Let now the Times be 


leſſened, and the number of the Sides AB, 
BC, C D, Sc. increas d in inſinitum; and let 
the centripetal Force towards S, be fu 
pos'd to act not by Starts and ſmall 8 
but inceſſantly and without Intermiſſion, and 
then the Polygon SAB CDE, c. will be 
Curve, concave towards S, and lying 1n the 
{ame given Plane 8 AQ. in which the Areas 
will be ever proportional to the Times of 
Deſcription. | . 


COROLLARY. 


HEN E, if the Areas deſcrib'd by revolv- 
ing Bodys about a given Point are propor- 
tional to the Ti imes, it muſt follow, That 
the Point given is the true Centre of Force to 
which the ſaid revolving Bodys are drawn, 
impell'd or urg d, and by which they are re- 
tain'd in their Orbit, and kept from flying 
off in Right Lines. Thus in the ſame Fig. 2. 


if it be found that the Triangles SAB, SBC, 


are equal, 'tis evident that C6 muſt be pa- 
rallel to S B, and conſequently that the Force 
C5, or the centriperal Force, 1s directed to the 
Point 8. 
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PROPOSITION VII. 


IF a Body revolves in a circular Orbit about 
2 the Centre, the centripetal Force generated in a 
given Time will be ever equal to the Square of 
be Arch deſcrib'd in the Time given, divided by 
tbe Diameter of the Circle, 


I x Hg. 3. the Triangles Ad C and de C 
re ſimilar, by 8 Eucl, 6. Let AC the Dia- 
meter be call'd d, Cd the Chord c, and Ce 
> the verſed Sine v. Then it will be 4: c: : c: v; 
therefore dv c, and v == If another 
Arch be taken, as DC, and its Chord call'd 
C, its verſed Sine V, and the Diameter as 
before d; it will be by the ſame Reaſoning 
9 V= N: and *tis evident that the Caſe muſt 
be the ſame univerſally, whether in the ſame 
or different Circles; that is, the verſed Sine 
of an Arch will be ever equal to the Square 
of the Chord of that Arch, divided by the 
Diameter of the Circle. Now if we ſuppoſe 
the Arches DC, dC, to be infinitely ſmall, 
tis manifeſt that in that Caſe, the Chords 
31 will coincide with the Arches themſelves, and 
may be reckoned the ſame ; and in this Caſe 
the verſed Sines, or Subtenſes of the Angles 
of Contact, CE = BD, and Ce=—cd, 
E will expound the centripetal Forces, or ac- 
eelerated Motion towards the Centre; and 
conſequently, what has been E entre 
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of the Chords, will hold good of the Arches, | 
in this their firſt ariſing or laſt vaniſhing | 
State: that is, the infinitely ſmall Accele- | 
rations of the centripetal Forces, will be! 


equal to the infinitely ſmall Arches, divided 
by the Diameters. But ſince the Areas de- 
{ſcribed by all revolving Bodys are as the 
Times, by the laſt Propoſition; and fince 
in a Circle equal Areas muſt have equal 


Arches, therefore in this Caſe, the Arches 8 
will be deſcrib'd uniformly as the Times; and 


the central accelerating Forces are ever as the 
Squares of the Times, by Prop. 4. and conſe- 

uently as the Squares of the Arches. There- 
ore, what has been prov'd of the infinitely 
ſmall Naſcent or Evaneſcent Arches, muſt 
likewiſe hold univerſally and eternally of all 
Arches in this caſe of circular Motion : that 
is, the centripetal Forces generated in a given 
Time will be ever equal to the Squares of the 


Arches divided by the Diameters: Which was 
to be demonſtrated. 


PROPOSITION VIII. 


IF two or more Bodys revolve about a central 


Body, their centripetal Forces, or accelerating 


Velocitys towards the Centre, will be ever in a 


Ratio compounded of the Diſtances directly, and 


the Squares of the periodical Times reciprocally: | 


that is, theſe Forces will be as the Radii or Diſ- 
tances, divided by the Squares of the periodical 
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general Laws of Gravity. 15 


Lx the greater Radius or Diſtance be 
E a R, and the leſſer r; the Arch deſcrib'd 

in the greater A, in the leſſer a; the centri- 
J etal Force at the greater Diſtance C, at the 
N 5: c; the reſpective periodical Times 
P, and p; and let the Ratio between the 
| Circumference and Diameter be e : then will 
2 Re be the greater Circumference, and 2 1e 
Y che leſſer; and in conſequence of what has 
2 demonſtrared in the laſt Propoſition, 


2 C, and © —=C; therefore A*= 2RC, 
L..: A N i. and for the ſame Reaſon 


$:=27c*, Now 'tis evident that the Cir- 
Jcumference divided by the Arch deſcrib'd 
in a given Time will be equal to the whole 
FR Time, taken in Parts of the ſame 
Z Denomination with thoſe, which the ſaid 
Arch is IG to- be deſcribd in; and 
! | therefore * * 2 —P, and — = = F. But 
L 2 2 RC? =A, and: 2 76 Fo? == & by has. has 
F been already proved: Therefore, by ſubſti- 


a Þ ting 2 2 RC for A, and 2 r zei for a; it 

= MW 2 Re ae 

a will be = P, and =4 P. and ſqua- 
2 

4 ing ths: laſt Equations, it will ſtand thus, 
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P. and — , therefore 
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ded by the Squares of the periodical Times. 


uni ver ſally. 
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2R e I 21 212 2 = 
8 OY C: c. And dividing: by 2e?, 7 
: :: C: c, or Ry“: IP:: C:; 


That is, the centripetal Forces are in the 
compound Ratio of the Radu or Diſtances 
directly, and the Squares of the periodical 
Times reciprocally, or as the Diſtances divi- 
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PROPOSITION IX. b 
FROM the Law of the periodical Tina 
given, to find the Law of the centripetal Force 


In conſequence of what has been demon- 
ſtrated in the laſt N and to avoid the 
repetition of the different Symbols, we may 
ſay in general, that the centripetal Force ; 
ever as 5 ; from which general expreſſion, 
if the Law of the periodical-Times with re- 
ſpect to the Diſtances be given, by ſubſticuting i 
that general Ratio in the room of þ *, the 
Ratio, or general Law of the centripetal 
Force, will preſently appear. 

Tuus in the firſt place, if the periodical 
Times are equal, the Ratio of p * will be 
Ratio of equality; and J will be equivalent 


17 1 
to : that is, 


THE. 
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THEOREM I. 

ir the periodical Times are equal, the cen- 
BS tripetal Forces will be as the Radu directly. 
lr the Squares of the periodical Times 
are as the ſquare Roots of the Diſtances ; by 
ES cubſtituting »* for p?, the Ratio 75 will be 


ñf.ſ.ü SP OPT 
equivalent to — or : that is, 


2 


THEOREM U. 
lr the Squares of the periodical Times are 
as the ſquare Roots of the Diſtances, the cen- 
BY cripetal Forces will be in the ſame ſubduplicate 
Ratio of the Diſtances. 

x the Squares of the periodical Times are 
as che Diſtances, then ſubſtituting 7 for þ ?, 
= FiY 5 TD . 
che Ratio — will be the ſame with = which 
E is a Ratio of Equality. Therefore, 
= Wren the Squares of the periodical Times 
are as the Diſtances, the centripetal Forces 
will be equal. 3 
Ix the periodical Times are as the Squares 
Jof the Diſtances, and conſequently the Squares 
of the periodical Times in the biquadratick 


1 


Katio of the Diſtances; in this caſe putting . 


bor 5 2, the Ratio — will be the ſame with 
75er g; that is, 


C THE O 
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THEOREM IV. 


|  WHarerRsx the periodical Times are as the 
F : Squares of the Diſtances, the centripetal 
| Forces will be in the inverſe triplicate Ratio 
| of thote Diſtances, or as the Cubes of the 
ny Diſtances reciprocally. ; 
1 Bu x if the Squares s of the periodical Time | 
are as the Cubes of the Diſtances, by ſubſtin- = 


: 5 a 4 
ting r3 for p, the Ratio 7 will be ex 
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| preſs'd by -. 1 that 8, r., 
e | 
WH EN the Squares of the periodical Tims 
are as the Cubes of the Diſtances, the cent: 
petal Forces or accelerating Velocitys toward 
the Centre, will be as the Squares of ti 
Diſtances reciprocally. F 
| Ax p thus may the ſame Principle, or g- 
; neral Law, be apply'd univerſally to any pa- 
. ticular Caſe, to diſcover the Law of the ce 
[ tripetal Force. from the Law of the period: 
1 cal Time given. 
| TH E Velbcitys of Bodys 5 a 


den Centre at different diftances, are unit! 
ſally as the Diſtances direcily, and the periv 
cal Times reciprocally ; or, which is the fo 


thing, directly as the Rad! divided by the per 
6d; cal Times. 


F 08 1 


Pos if the periodical Times are equal, the 
Velocitys will be as the Radii or Diſtances ; 
chat is, as the Peripheries, which are the 
3 Spaces deſcribed. But if the Diſtances are e- 
qual, tis plain that the Velocitys muſt be re- 
ES ciprocally as the PIES Times : There- 
fore univerſally, the Velocitys will be in the 
Ratio compounded of both theſe ; that is, 
the Diſtances directly, and the periodical 
Times inverſly, or as the Diſtances divided by 


che periodical Times. 
E SCHOELIUM LI 


me Velocitys are ever as , where 7 ſtands 
'|- g 3 ; LE * 
zor Radius or Diſtance, and p for periodical 
rime; we have hereby a general Canon to 
determine the Ratio of the Velocitys, from 


en Forces at Prop. 9. Thus ſuppoſe the Squares 
be Diſtances, and conſequently the periodical 
Times themſelves in the ſeſquialterate Ratio 
Jof the Diſtances, or as 7+ ; then in the gene- 


. | . 1 
Wal expreſſion for the Velocity — in the place 


2 


/, ſubſtituting its equivalent 7 +, it will 
N 1 
7 / = 73 Or 


: that is, where the periodical 


mes are in the ſeſquialterate of the Diſtances, 
Wc Velocitys will be as the ſquare Roots of the 
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SINCE in conſequence of this Propoſition 


the Law of the periodical Times given, as has 
been done with reſpect to the centripetal 


f the periodical Times to be as the Cubes of 


Viſtances reciprocally. C2 
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SCHOLIUM IL. 


Wu Ar has been ſaid here about Velocity; | 
and centripetal Forces, compar'd with the | 
Diſtances, muſt be underſtood of the middle 
Diſtances and mean Velocitys, where the B- 
dys revolve not in circular but in elliptical | 
Grbits, about one of the Foci. Tis com-“ 
monly known that every Ellipſis is equal toi 
Circle, whoſe Diameter is a mean Proportional Þ 
between the tranſverſe and conjugate Diame- Þ 
ters; at which diſtance, a Body moving in n 
Ellipſis obtains its mean Velocity, and would! 

erform its revolution in the ſame Time * 

efore : from whence tis plain, that what 
demonſtrated of Bodys moving in Circles, con- 
cerning the Laws and Proportions of their 
Velocitys, periodical Times and centripeti 
Forces, muſt hold good alſo in Ellipſes, wih 
reſpect to theſe mean Diſtances. 


-.PROQPOSIFION XL I 
THE primary Planets revolve about ti 
Sun, the Moon about the Earth, and the Sate 
lites of Saturn and Jupiter about Saturn ani 
Jupiter, as their true and proper Centres: Au 
the Law of their Revolution is ſuch, that ti 
Squares of their periodical Times are as i" 
Cubes of the Diſtances from their different au 
reſpective Centres. 1 
Tus Propoſition is matter of Fact ani 


Experience; and therefore it will be a ſuff 
cin 


"ERR 
©, Te 


4 general Laws of Gravity. 21 
"XZ cient demonſtration of it, to ſet down here 
che periodical Times and proportional Diſ- 
tances, as they are obſerv'd and computed by 
the beſt modern Aſtronomers, 


Tu ꝝ periodical Times of the primary Pla- 


| Þ cances from the Sun's Centre, are as follows: 


„„ a” 
10759 06 36 
$333 12 30 

686 23 27 

365 06 09 

224 16 49 
22 16 


|95 3206 
1520116 
15 2399 
100000 

72322 
38710 


revolves about 


(SATURN {| 
Y ILN2S2-2.08 
Mars 
EF The EA RT 

d venus 
of MERCURY | 


from 


the SUN in 

the Space of 
nal 

the Centre of 
the Su N. 


Proportio 
diſtances 


OO 
— 


Saru has five Satellites or ſeconda 
Planets revolving about him, whoſe periodi- 
cal Times and proportional Diſtances are thus 
determined: 
= C55 
[ 2 2k 19 ac 
2 17 41 10 
4s 12 t 16 
tc 23 46t 0 
79 07 46 oo 


The firſt 
The ſecond 
The third 
The fourth 
The fifth 


181 
231 
323 
749 
2182 


revolves in 


Diſtances. 


r 


Proportional 


the ſpace of 


Tux four Satellites of Jupiter revolve a- 
bout him in the periodical Times, and at the 
proportional Diſtances following: 
WM "Y 
| 1 18 27 56 
3 13 13 4 


7 .. 3 36 
16 16 .32.-.09 


The firſt 
The ſecond 
The third 
The fourth | 


292 
454 
725 
1276 


pace 


the S 
of 


Propor. D. 


revolves in 


nets about the Sun, and their proportional Diſ- 
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Tur Moon revolves about the Earth at 
the mean Diſtance of 60 of the Earth's Se- FR 
midiameters; each Semidiameter containing 5 


3984 Engliſh ſtatute Miles. 


Now whoever will compare the propor- | 
tional Diſtances with the reſpective e periodical 


Times, will find that the Times are every 


where in the ſeſquialterate Ratio of the Dil. 


rances ; which dem onſtrates the truth of the 


Propoſition. 


SCHOLIU M. 


Tux ee pr S. e Parts are all : 


taken upon the ſame Scale, and are to be un 


derſtood of ſuch parts, of which the Diſtance Þþ 
of the Earth trom the Sun contains 100000. | 


But the reduction of theie to any known at 
ſignable Meaſure, depen dg upon the Sun's Pa- 
rallax, or the Angie which the Semidiamete 


of che Earth would ſubtend to an Eye at the | 


Centre of the Sun: and according to the bel: 
and moſt accurate Obſervations n made, 
by comparing the Parallax of the Earth with 
that of Mars and Venus, this parallactick Ang 


of the Sun at the Earth is about 11“; wii 


which Meature of the Sun's Parallax, as com- 


ing very near the truth, we may reſt ſatisfy d 


till {ome more n Phænomenon here 
after ſhall give the Aſtronomers an opporti. 
nity of determining this matter, to the grea- 
eſt nicety and exactneſs. 


Nov the Parallax being taken as here 11'; | 
each of the foregoing proportional parts will 


1 | CON 


c 
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; contain 747 E gliſh ſtatute Miles: and there- 


1 fore, if thoſe proportional Diſtances are re- 


ſpectiv ely multiply'd by 747, they will be re- 
duced to ſuch Miles. Likewiſe the Semidia- 


mater of the Earth contains 5 5 of ſuch pro- 
3 portional parts; and conſequently, if thoſe 
F proportional Diſtances are ſingly and reſpec- 
; 3 tiv cly divided by 5 5 they Will be reduced to 
2 vSemiciameters of the Earth. 


AN D becauſe the middle Diſtance of the 


NF Moon from the Earth, is 60 of the Earth's 
" Semidiameters, and each Semidiameter con- 
I'S tains 5 of the aforeſaid proportional parts; 
therefore the Diſtance of the Moon from the 
EZ Earth is 320 ſuch proportional parts, of 
ES which the Diſtance of the Earth from the 


un contains 100000. 


PROQPOSEFTION-XIF 


LET two or more Bodys be ſuppoſed to re- 


voive about the Earth a: * differ ent Di/tances, and 


(0 be retain'd in their Orbits by theis Weight, or 
= accelerating Forces towards the Earth's Centre j 
and 1 ſay, that the Law of their Revolution 
vill be /uch, that the fer iodical Times will be 
un the e en Ratio of the Diſtances ; or 


"Ci the Squares Y the one, as the C ubes of the 


EZ other. 


Ty Eg Earth having but one fingle Satellite 


or ſecondary Planet, che Moon revolving a- 
bout her, we cannot here compare the Mo- 


ons of any two Bodys actually revolving and 
C 4 relpecting 
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24 A Demonſtration of the 4 
reſpecting the Centre of the Earth, as ha 


been done with reſpect to the Sun, Saturn, and Fi 
Jupiter. But ſince we know in fact, that the 


accelerating Velocity of all Bodys near the- 


Earth's Surface, is after the rate of 16,1 


Engliſb Feet in the firſt Second of Time; it 4 | 
will be eaſy from hence to determine the pe-. 
riodical Time of a Body revolving near the? 


Surface, or at the Diſtance of one Semidia- | © 


meter, and retain'd in its Orbit by this com 
mon Acceleration towards the Center.: To 
which purpoſe, let » ſtand for the Radius 


or Semidiameter of the Earth, 27 e for the! 
Circumference, c for the accelerating Ve. 


locity at the Surface 16,1 Feet, and p for Þ 
the periodical Time. Then by what has 
been demonſtrated at Prop. 8. it will be 


27 e 


== P*; that 18, the Circumference of ; 
the Earth in Feet, multiply'd by the Ratio 


berween the Circumference and Diameter, 
and divided by 16,1, the accelerating Velo- 
city generated in one Second, will give the 
Square of the periodical Time in Seconds: 
from which extracting the ſquare Root, and 
dividing by 60, we ſhall have the periodical 
Time in Minutes. From this Computation, 
the periodical Time of a Body thus revolv- 


ing, will be found = 84 4 Minutes nearly. 


Now the Moon, at the diſtance of 60 8Se— 
midiameters, revolves about the Earth in thc 
Space of 39343 Minutes. But 84 and 39345 


are in the ſeſquialterate Ratio of the D 
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1 and 60 ; or the Squares of the one, as the 
Cubes of the other : which was the thing to 
be proved, N 


PROPOSITION XIII. 
THE centripetal Forces, or accelerating 


| b 3 Velocitys of the Moon to the Earth, of the pri- 


| I mary Planets to the Sun, and of the Satellites 


/ Saturn and Jupiter, 70 Saturn and Jupiter 


7 reſpedtively ; are untverſally in the reciprocal 
duplicate Ratio of the Diſtances from their dif- 
Ferent and reſpective Centres, 


Fon the Squares of the periodical Times 
are ever as the Cubes of the Diſtances, by the 
two laſt Propoſitions ; but where the Squares 
of the periodical Times are as the Cubes of 
the Diſtances, the centripetal Forces will be 
gas the Squares of the Diſtances inverſly, by 
Prop. g. Theorem 5 ; and therefore the centri- 
2 petal Forces or accelerating Velocitys of thoſe 
2 revolving Bodys, towards their proper and re- 
ſpective Centres, muſt be ever in the recipro- 
cal duplicate Ratio of the Diſtances, or as the 
Squares of the Diſtances inverſly. 


--FROFUSITION . 

THE accelerating Velbcitys of a two Bo- 
s towards each other, are reciprocally as the 
Bodys themſelves, or directly as the Quantitys of 
I Acceleration is made. 


S U P- 


Matter in the attracting Bodys to which the 
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SUPPOSE two Bodys, A and B, mutually . 
attracted by, or gravitating towards each o 


ther; and let à expreſs the accelerating Velo- 


city of A towards B, and 6 the accelerating | 
Velocity of B towards A. Now Reaction 


being ever equal and contrary to Action, 's 
evident that the Momentum motus of A towards 


B, mult be equal to the Momentum motus of B | 


towards A; that is, A = B but the Me. 


menta of Bodys, are univerſally as the Quan- 
titys of Matter multiply'd into the Velocity, 
by Prop. 1. therefore, if à and & expreſs the 
Velocitys, A and B will expound the Quan- 
titys of Matter reſpectively. And becauke Þ 
Ag r BI; therefore, A: B:: 5: 4; and 


A: :: B: a: that is, the Quantity of Mat- 


ter in A, is to the Quantity of Matter in B, a 
the accelerating Velocity of B towards A, to 
the accelerating Velocity of A towards B. 


COROLLARY, 


FRO M hence it follows, that at equal Di- 
tances, the Quantitys of Matter in all Bodys 
conſidered as central and attracting, are as the 
accelerating Velocitys towards them. For in 


this Propoſition, the Diſtance of B from 4, 


and of A from B, is the fame; and the Quan- 


titys of Matter are as the accelerating Velo 


citys towards thoſe Bodys directly: but b. 
Prop. 13. the accelerating Velocitys of al 
Bodys towards the ſame Centre, are equal 
at equal Diſtances; therefore the Quant)? 


of Matter in all Bodys, are as the 3 | 
Vel 


— —E—2— —— — — —M 
— —— — 
— — — — — —ä— ——— U —j 


| general Lanws of Gravity. 27 


"X Vclocitys towards them, where the Diſtances 
are equal. 


PROPOSITION XV. 


FX THERE is in all Bodys, and the ſeveral 
Parte of which they are compoſed, a mutual 
Attraction, Gravitation, or Conatus mutuo 
| accedendi; which Force is of the ſame nature 
and kind with that which we call GR AviTy or 
Weight, by which Bodys tend to the Centre of 
„be Harth; and is ever in a Ratio compounded 
e of the Quantitys of Matter in the Bodys them- 
-F7 ſelves directly, and the Squares of their Dis- 


e tances rectprocally. 
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Tu rx theſe attracting or gravitating Forces 
at the fame or equal Diſtances, are as the 
o Quantitys of Matter in the Bodys themſelves, 
has been proved in the laſt Propoſition; and 
with reſpect to the ſame central or attractive 
Body, the centripetal Forces are as the Squares 
of the Diſtances reciprocally, by Prop. 13. 
Therefore univerſally, thoſe Forces muſt be 
he in a Ratio compounded of both theſe, or as 
in the Quantitys of Matter directly, and the 
Squares of the Diſtances reciprocally. Now 

an- 7 that this Force is univerſal, and equally affects 
. the Sun, the Earth, the Moon, and all the 
primary and ſecondary Planets, is evident from | 
what has been hitherto demonſtrated : but 
ſince the Weight of Bodys here with us, is an 
accelerating Force; and at the Earth's Sur- 
face, or equal Diſtances from the Centre, 4 7 
e ä tne F 
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28 A Demonſtration of the L 
the Quantitys of Matter in the Bodys theme | 
ſelves, by Prop. 5. and fince allo the periodi- 
cal Time of a Body revolving about the Earth, 
at the Diſtance of one Semidiameter, and re- 
tain'd in its Orbit by its own Gravity or | 
Weight, would be to the periodical Time of | 
the Moon revolving likewiſe about the Earth, | 

in the ſeſquialterate Ratio of the Diſtances, 
by Prop. 12. which 1s the ſame Law that has 
been prov'd to obtain, with reſpect to the pri- 


mary Planets about the Sun, and the Satel- 


lites of Saturn and Jupiter about their pri- 
mary ones : 'tis plain from hence, that this 
Force is of the fame nature and kind with 
the Gravity or Weight of Bodys, obtaining 
univerſally thro'out the whole Solar Syſtem, 


and acting according to the general Law which 
has been here demonſtated. 


COROLLARY. 
FRO M hence it follows, that the Earth 


revolves, as a Planet, annually about the Sun; 


and conſequently, that the Sun remains fix d, 
as the true and proper Centre of the whole 
Syſtem. For, 7 

SUPPOSING the Earth to revolve about 
the Sun, 1ts periodical Time and Diſtance 
will exactly correſpond to the Length of our 
ſolar Year, according to the general Law of 
Nature, by Prop. 11. that is, the periodical 
Time of the Earth, compared with thoſe of 
the other primary Planets, will be preciſely 


in the ſeſquialterate Ratio of the Diſtances 
ut 


— ww 2 — 5 
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But if the Sun revolves by its Gravitation to 
the Earth as its Centre, as the Moon moſt 


© certainly does ; the periodical Time muſt be 
11z times greater than it now is, and the ſo- 
lar Year in that caſe muſt contain 413 of our 
preſent ſolar Years: that is, ſuppoſing the 


Sun's Parallax to be 11 ſeconds ; which a- 
orees to the beſt Obſervations. Burt if the 


3 dun upon this Hypotheſis be brought ſo near 


the Earth, as to make the preſent ſolar Vear 
agree to the periodical Time of the Moon, 


with reſpect to the Earth as their Centre; the 
2 Sun's Parallax in this caſe muſt be increaſed 


to about 10 Minutes: whereas all Obſerva- 
tion aſſures us, that it cannot exceed the 
fourth part of a Minute. So that the Reſt of 


|} the Sun in the Centre of the whole Syſtem, 


and the annual Motion of the Earth, is now 


no longer an Hypotheſis, but a Matter of 
Demonſtration. 


d CHOQL1 UM. 


Ir muſt be here obſerved, to prevent the 
Miſtakes which ſome have run into, that theſe 
Terms, Attraction and Gravitation, are not 
intended to expreſs either the abſolute Na- 
ture, or phyſical Cauſe of the Forces them- 
ſelves, but only the Quantity and Direction 
of the Motion generated and produced by 
them. Tis certain fact, that Gravity, whe- 
cher we conſider it at the Surface of the 
Earth, or any where elſe, is an accelerating 


Force capable of producing a given Quantity 
of 
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zo af Demonſtration of the | 
of Motion, in a given Time, according to the | 
general Law; which has been demonſtrated | 
in this Propofition. And this mult neceſſarily 
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2 AA 
Rn Fa i Ha 2 = He 2 RS l 
w i ne RS 


CE LO PE. 
V 


hold good, whatever the abſolute Nature or 
phyſical Cauſe of Gravity be. Some peo. FR 
ple pretending to Philoſophy, not adverting BY 
to this, have blunder'd moſt egregiouſſy in 
their Objections againſt the Newtontan Prin- 


Ciples; as if the Cauſes of Motion there 
aſſign d, were impofiible, abſurd, and unin- 
telligible. Theſe Objections are mainly 
grounded upon an Imagination, that the illu- 
ſtrious Author ſuppoſes The Gravity or Weight 
of Bodys to be an eſſential and intrinſick 


Power or Property in the Bodys themſelves; 


or the mere reſult of Matter acting upon 
Matter: whereas he ever ſuppoſes, and fre- 


quently in expreſs terms declares the contrary. 


Bu T I hope theſe mechanical Gentlemen, 


who ſeem unwilling to admit any thing bu | 
Matter and Motion in the World, will not 


therefore renounce their Senſes, and deny that 
there is any ſuch Force in Nature, as the 
Weight of Bodys ; becauſe they find them- 
ſelves at a loſs perhaps, in aſſigning the Ori- 
gination and phyſical Cauſe of this Force. 
THE wonderful and incomparable Author 


of the Principia, has at leaſt given as good an 


Account of the Cauſe of Gravity as any body 


elſe; and therefore, if the Caſe ſhould be 


ſuch, that it could not be fairly accounted for 
at all, it muſt be very unreaſonable to charge 
this, as a peculiar Difficulty on the Newtonian 


Philo- 


general Laws of Gravity. 31 
"2 Yhiloſophy. For whether Gravity be an eſ- 
"X @ncial intrinſick Property of the Bodys them- 
ſelves, or the neceſſary Effect of Matter act- 
ing upon Matter; or laſtly, che Action of 
ſome intelligent Cauſe: yet ſtill the NVerefo- 
nian Philoſophy mult hold good, and may be 
| & wpported upon either of theſe Suppoſitions; 
ice this Philoſophy only aſſumes upon De- 
monſtration, this Power or Principle of Gra- 
vity, as univerſal in fact, and from thence 
T : demonſtratively accounts for the actual Phæ- 
nomena of Nature. 
u os E who cannot agree with the great 
Author, that the Gravity or Weight of Bodys 


\ 73 Syſtem, and continually exerted in one con- 
ſitant uniform Law, by the firſt Cauſe, or God 
„himſelf; are at liberty, no doubt, to account 
„for the Cauſes of Things without a firſt Cauſe, 
t as well as they can. 5 
hour then they muſt either come in fine to 
a firſt Cauſe, or elſe run their Accounts 77 in- 
je Fnitum, and ſuppoſe every thing to be Effect, 
-VVuvithout Cauſe ; or without any active Power 
or Principle in Nature, of beginning and con- 
tinuing Motion. „ 
For if they muſt inthe iſſue come to ſome 
= iſt intelligent Cauſe, perhaps the ſooner the 


R che trouble of creating an infinite number of 
| imaginary Cauſes, to no purpole ; and go a 
. vaſt way about, to come at laſt to the ſame 
3 place, or poſſibly never to come to any reſult 
at all! In 
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is a Force impreſs'd upon the whole material 
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Id the mean while, thoſe who ſhall endea: 


vour to account for Gravity, otherwiſe than 1 
by reſolving it into the continued Action of? 


the firſt Cauſe upon the whole material 8) 
ſtem, may perhaps keep far enough from Re. 


ligion, and take ſufficient care, that God en 


not in all their thoughts; but will never, I fear, 
be able to advance any thing that is true, or | 
conſiſtent in Philoſophy. E 
UyroNn the whole, the only true and right | 
Method of reaſoning about natural Cauſes and] 
Effects, is undoubtedly this, which the divine 
Newton has admirably exemplity'd ; namely, Þ 
to eſtabliſh in the firſt place, ſome very cer- Þ 
tain and moſt obvious Principles, ſuch 8 
may be evident in fact; and by a right appl. 
cation of theſe, to proceed to the more re- Þ 
mote, and leſs obvious Springs and Move Þ 
ments of Nature. | 
By this means, if we cannot come to know 
all that we would, we ſhall at leaſt obtain 2 Þ 
great deal of uſeful Knowledge, ſuch as will 
better pay the Expence, than mere arbitrary | 
Hypotheſes, and imaginary Schemes, which 
have nothing to ſupport them, bur Ignorance 
and Preſumption. 


PROPOSITION XVI: 


THE abſolute central Forces, or Quantitu 
of Matter in attracting Bodys, are univerſal 
in the triplicate Ratio of the Diſtances of ft. 
volving Bodys from thoſe Centres directi), and | 
the duplicate Ratio of the periodical Times "i 

- ver): 
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N werſly: that is, thoſe Forces, or Quantitys of 
Matter, are ever as the Cubes of the Diſtances, 
divided by the Squares of the periodical Times. 


XXX 
2 2 8 


"3 Fox if v be put for Radius, or Diſtance 
in general, the centripetal Forces will be uni- 
verſally a 5 by Prop. 8. And in this caſe, 
where the Diſtances are equal, 7 will be a | 
tþ Fftanding Quantity; and conſequently, the ” 


nn * E . I | | 
( Ratio of — will be the ſame with , or 


3 —_ e 
—— 8 
1 


the reciprocal duplicate Ratio of the perio- 
adical Times. But the Diſtances being equal, 
the centripetal Force will be as the abſolute 
. central Forces, or Quantitys of Matter in 
the attracting Bodys, by Prop. 14. and its Co- 
. vllary. Therefore, thoſe Quantitys of Mat- 


5 . P I r 
ter at equal Niſtances will be as —- or =: 


pbut the Cubes of the Diſtances increaſe or de- 
ereaſe as the Squares of the periodical Times, 


wn by Prop. 11. and therefore at all Diſtances, 
the Ratio of Fs will be the ſame with the 


v 
£ 
4 


patio of — or , at equal Diſtances ; that 
is as the Quantitys of Matter: And confe- 
_ {Euently at all Diſtances, 2 for the 
1% bariable Diſtance, and p for the periodical 
a 1 1 . . | . 

all me in the revolving Bodys; the Quantitys 
ef Matter in the central attracting Bodys will 
| 7 AC : 
Ve ever as 473 or as the Cubes of the Diſ- 
1 D tances 
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tances directly, and the Squares of the peri- 
odical Times reciprocally, according to the 
Propoſition. £ 


PROPOSITION XVIL - 
THE Denſitys of all central attracting Body, 
are ever in the compound reciprocal Ratio of the | 
Cubes of the Parallaxes of the Bodys revolving | 
about them, multiply'd into the Squares of their 
reſpective periodical Times. g 


To demonſtrate this, it muſt be obſerv'd in Þ 
the firſt place, that the Denſitys of Bodys at 
ever as their Quantitys of Matter, divided by Þ 
their Magnitudes : for if the Magnitudes ate 
equal, the Denfitys will be directly as the 
Quantitys of Matter; and the Quantitys of 
Matter being equal, the Denſitys muſt be 
reciprocally as the Magnitudes: therefore they 
will be univerſally in the Ratio compounded ] 
of both, or as the Quantitys of Matter divi 
ded by the Magnitudes. 

Ir muſt be obſerved farther, that the real 
Diameters of Bodys are as their apparent 
Diameters multiply'd into their Diſtances. Fo 
if the Diſtances are equal, tis evident there 
Diameters will be as the apparent Diameters 
or as the Angles ſubtended by thoſe Diameter 
themſelves : but if the apparent Diameter 
are equal, the abſolute or real Diameters wil | 
be as the Diſtances. Therefore univerſally, 
the real Diameters will be in the Ratio con- 
pounded of the apparent Diameters and the 


pil 
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| Diſtances. Conſequently, if d be put for Diſ- 

tance, and m for apparent Diameter, the real 

Diameters will be ever as d: but 'tis well 
known, that the Magnitudes of Spheres are 
as the Cubes of their Diameters ; and there- 
fore, where the Diameters are as m d, the 
Magnitudes will be as m3 43. But the ap- 
parent Diameter of any given central Body at 
the Diſtance of its revolving Body or Satellite, 

zs equal to twice the Parallax of that revol- 
ving Body; therefore the Magnitudes, which 
are in the triplicate Ratio of the apparent 
Diameters and Diſtances, will likewiſe be in 
the triplicate Ratio of thoſe ſame Diſtances, 
and theſe Parallaxes, which are the apparent 
£2 Semidiameters : that is, putting / for the ge- 
neral Expreſſion of Parallax, and d as before 
for Diſtance, the Magnitudes will be as 43 /3, 
Now by the laſt Propoſition, the Quantitys 
of Matter are ever as the Cubes of the Diſ- 
tances divided by the Squares of the perio- 
dical Times; or putting 4 for Diſtance, and 
7 for periodical Time, the Quantitys of Mat- 
ter will be as 1 and ſince the Denſitys are 
univerſally as the Quantitys of Matter di- 
vided by the Magnitudes, therefore 3 the 
= general Expreſſion for the Quantity of Mat- 
er, being divided by ds V the general Ratio 
Y of the Magnitudes, the Quote will be - = ; 
which is the general Expreſſion for the Ratio 
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of the Denſitys: that is, the Denſity will be 
ever in the Ratio compounded of the Cubes 


of the Parallaxes, and the Squares of the pe- 


riodical Times, reciprocally. 


SCHULIUM 


FRO N what has been demonſtrated in theſe 
two laſt Propoſitions, the Diameters and Mag- 
nitudes of the Sun and Planets, together with | 
the proportional Quantitys of Matter, and 
Denſitys of all ſuch Bodys as have other 
Bodys revolving about them, may be eaſily 
determin'd. | 

Fo R ſince the apparent Diameters of the 
Planets, at their proper and reſpective Dit- 


tances from the Sun, are given by aſtrono- 


mical Obſervation; namely, that of Saturn 
18“, of Jupiter 40“, of Mars 8“, of the 
Earth 22“, of Venus 28“, and of Mercury 
20%. And ſince their proportional Diſtances 
from the Sun are likewiſe given as before 
ſhewn at Prop. 11. therefore, by what has 
been demonſtrated in this Propoſition, theſe 
apparent Diameters multiply'd by the re- 
ſpective proportional Diſtances, will give the 
Ratio of the real Diameters: and becauſe the 
Diameter of the Earth is given in a know 


Meaſure, namely 7968 Engliſh Miles, the 


Diameters of the Sun and Planets will be 
likewiſe given in the ſame Miles. Accor- 
ding to which Compuration, the Sun's Pa- 
rallax being ſuppoſed as here 11, and the 
Diameter of the Earth 7968 Engliſh Sh 

Miles; 


— LI 
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uiles; the Diameter of the Sun will be 
g 3 700000, of Saturn 62150, of Jupiter 75300, 
XZ of Mars 4414, of Venus 7250, of Mercury 
280, and of the Moon 2180 ſuch Miles, 
And Spheres being as the Cubes of their Dia- 
meters, if the Magnitude of the Earth be 
put equal to Unity, that of the Sun will 
be as 681500, of Saturn 474, of Jupiter 844, 
of Mars a, of Venus 4, of Mercury , of the 
N 3 Moon +57: | . 
Ap by purſuing the Computation for the 
| ES Quantitys of Matter and Denſitys of ſuch 
Bodys in the Solar Syſtem, as have other 
| Bodys revolving about them; it will appear, 
chat if the Quantity of Matter in the Earth 
be taken as 1, that of the Sun will be as 
ES 170000, of Saturn as 49, of Jupiter as 154. 
Ab for the Denſitys; ſuppoſing the Den- 
ſity of the Sun as 100, that of the Earth will 
BY be as 400, of Jupiter as 73, and of Saturn 
as 33. 
BY 1T may be obſefved here, that the Quan- 
EL tity of Matter in the Moon, is to the Quan- : 
BY tity of Matter in the Earth, as 1 to 40; and 
the Denſity of the Moon, to that of the 
6 Earth, as 5 to 4 nearly : which cannot in- 
deed be deduced from the foregoing Propo- 
7 fitions, but will be demonſtrated afterward 
upon another Principle, and in its proper 
place. 
Now by comparing theſe Proportions, it | 
I will appear, that the Denſitys of the primary | 
Y lanets are nearly in the reciprocal Ratio of | 
D 3 their 
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their Diſtances from the Sun. And ſince this 


Proportion appears ſo remarkable, and with | 
ſo little Variation in the Earth, Jupiter and 
1 Saturn, which having other Bodys revolving 
11 about them, admit of demonſtrative Calcu- 
Flt lation, as above; 'tis reaſonable enough to 
8 ſuppoſe from the Analogy, Uniformity and 
Hos Simplicity of Nature, that the fame Fropor- 
Th; tion obtains likewiſe with reſpect to Mara 
1 Venus and Mercury : and tho for want of any 
F | diſcoverable Satellites or ſecondary Planets re- 
5 volving about theſe latter, the thing cannot 
- be determined with certainty and to a De- 
I's - monſtration; yet, where Nature is found to 
bj! A keep to ſome certain general Law, fo far as 
| II our Inquirys and Obſervations can reach, 'tis 
{18 very reaſonable to conclude, that the ſame 
(| Law obtains alſo ſtill farther, and where the 
RM like Obſervations cannot be made. $200 
N Nov this being admitted or ſuppoſed, the | 
wr Quantitys of Matter, and Denſitys of the Sun 
EY and Planets, taken all together, will be as 
Wk here ſet down. + 
18 | Pnantitys of | Denſitys. | 
itt Matter, „ ĩ ‚‚ 
0 The Sun 7: '/ rfeceo | 100 
N. SATURN | 109 4617244 A 
. n d 5491364 3 
Il}. T7 VM oe I 2 
ith The EAR TRA 3 200 
"WY The Moon | 5 500 
1 5 VENUS | 550 
th |  Mrrcvuay 7 1000 | 
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PROPOSITION XVII. 


IF a Body, as P, revolves about another 
Body S ; that other will hkewiſe revokve about 


the former; that is, they will both revolve in 


the ſame Time about their common Centre of 
Gravity : and the Figures deſcribed about the 
common Centre of Gravity, and about each other 


mutually, will be reſpectively fumilar. 
SuPPosE two Bodys, S and P, Fig. 4. to 


attract or tend to each other mutually ; and 


let C be their common Centre of Gravity ; 
then will PC repreſent or expound the acce- 
lerating Velocity of P towards 8; and SC 
the accelerating Velocity of S towards P. 


Now if P deſcribes the Arch P bi in a given 


Time, S muſt deſcribe the Arch S/ in the 
ſame Time about the common Centre C; ſo 
that the Arches deſcribed Pp and 8 ½% may 


be as the accelerating Velocitys, PC and SC; 
for by that means alone, can the Bodys He re- 


tained at a given Diſtance; which muſt o- 
therwiſe approach ſtill nearer and nearer to 
each other, by their mutual Attraction, till 
they come to a Contact. But the Figures 
CPp, and CS /, deſcribed by the Bodys P 
and S, about the common Centre C, are 
plainly ſimilar: and becauſe CP and CS 
are in a given Proportion, namely, as S to P; 
therefore by compounding, CP - CS will 


be in the ſame given Proportion ; and the 


Figure deſcribed by P about 8, conſidered as 


D 4 im- 
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immovable, will be equal and ſimilar to the 
Figure deſcribed by S about the Centre P; 
and both ſimilar to the former, namely, in the 
conſtant Ratio of the Radii CP, CS, and 
SP, or /p. 


PAODPOSED EO N AIR 
IF two Bodys, S and P, attract or tend t. 
each other mutually, with given Forces, and at 
the ſame time revolve about the common Centre 
of Gravity C; I ſay, that with the ſame Fi 
gures thus deſcribed about the common Centre of 
Gravity, a fimilar and equal Figure may be 
deſcribed with the ſame Forces, by either of 790 

Bodys about the other conſi dered as immovable. 


SUPPosE in the firſt place, Frg. 5. the 
Orbits PR and SQ, to be deſcribed about 
the common Centre C; and let Pp and S/ 
be the Arches deſcribed in the 2 20 Time. 
Let the Line S Cy be ſuppoſed to move pa- 
rallel to itſelf till it coincides with the Line 
Sq, and the Point / comes to S; and let this 
be ſuppoſed to be done, in all the correſpond- 
ent Points of the Curves SQ and PR. 'Tis 
plain, that upon the appulſe of the Point 
F to 8, the other extreme of the Line / 
will be at 9, the Point f the Curve P q, to 
which the Body P would have come in the 
ſame Time, 1 its Revolution about 8, con- 
ſidered as immovable; and with the ſame 
Force, by which the Bodys were before ſup- 
poſed to tend mutually to each other : for the 

parallel 
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5 ; parallel tranſlation of the Line /p, makes no 
difference or alteration at all of the Forces 
tending from P to 8, and from & to P. Bur 
Ipo is the Arch deſcribed in the ſame Time, 
Aby the Body P about S as a Centre, and the 
| 1 Line 87 is of the ſame Length, and has the 
ſame Inclination to the Line SP with /p. 
ET Theſe Figures, therefore, being perfectly and 
exactly correſpondent, they mult be equal and 
ſimilar. And what has been here proved of 
b moving about S. as a Centre, muſt for the 
ſame Reaſons hold good of S moving about P 
Jas its Centre. | 


COROLLARY L 
Fou hence it follows, that if any two 
Bodys attract, or tend to each other mutually, 
and revolve about their common Centre of 
Gravity; they will by Radu drawn from that 
common Centre, and from each other re- 
ſpectively, deſcribe Areas proportional to the 

Times. 


COROLLARY II. 


PF RoM hence it likewiſe follows, that if 
two Bodys attract each other, and revolve a- 
bout their common Centre of Gravity; their 
Motions will be the ſame as if they did not 
attract each other mutually, but were both at- 
tracted by a third Body placed in the Centre 
ot Gravity, with the {fame Force by which 
chey attract each other. For in Fig. 4. tis 
5 ident, that the Forces with which the Body 
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Bodys themſelves, or the Quantitys of Matt 


A Demonſtration of the | 
P tends to 8, are directed to ſome Point in 
the Line PS, produced towards S ; and like. | 
wiſe the Forces of the Body S are directed eu 
ſome Point in the ſame Line, produced to | 
wards P: but C 1s the only Point in the Line] 
SP, which remains immovable in every pol þ 
tion of the Bodys S and P; and therefore (I 
is that Point to which the Bodys 8 and ÞÞ 
tend, with the fame Forces by which the 
attract one another. 8 


PROPOSITION XX. | 

IF two Bodys attracting each other mutual 
revolve about their common Centre of Grail 
the Diſtances remaining the ſame ; the perid 
cal Time about the Centre of Gravity, is tot 
periodical Time of one of thoſe Bodys revoluin 
about the other, by the ſole Attraction of tht 
other, in the ſubduplicate Ratio of the fix du 
central Body to the Sum of the Bodys. ö 


FROM the well-known Property of tl 
Centre of Gravity, the Diſtances of any tg 
revolving Bodys from that Centre, are rec 


procally as the Bodys themſelves : but tf 


contain'd in them, the Diſtances being equi 
are as the centripetal Forces; therefore, ti 
centripetal Forces, in this caſe of equal Di} 
rances, are as the Bodys reciprocally. But f 
Prop. 8. the centripetal Forces are ever ini 
Ratio comBounded of the Diſtances direct 
and the Squares of the periodical Times rec 

procalj 


2 oF A * 
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Procally; and therefore, where the Diſtances 
re equal, thoſe Forces are as the Squares = 
he periodical Times reciprocally; and con- 1 
equently the periodical Times as the Square | 
"Moors of thoſe Forces reciprocally : that is, 
g eciprocally as the ſquare Roots of the at- 
Fracting Bodys. But in the Revolution of the 
Bodys about the Centre of Gravity, both 
Bodys are ſuppoſed to attract; but where one 
of che Bodys revolves about the other as a 
Centre, only the central quieſcent Body is 
EZconſidered as attracting. Therefore the pe- 
riodical Time in the former caſe, will be to 
the periodical Time in the latter, as the 
ſquare Root of the centripetal Force in the 
latter, to the ſquare Root of the centripetal 
Force in the former; that is, in the ſub- 
duplicate Ratio of the central quieſcent Body, 
to the Sum of the Bodys: Which was to be 
demonſtrated. 


PROPOSITION XXI. 
IHE ſame things ſuppoſed as in the la, | 

Propoſiti 1 Wy 1 periodical Tia 

being equal, the Diſtance of the Badys revol- 

ung about their common Centre of Gravity, is 

nu „ the Diſtance of the ſame Bodys, where one of 

Ve them revolves about the other confidered as im- 

| UB movable, in the ſubtriplicate Ratio of the Sum 

ut J the Bodys to the fix d or central Body. 


= PuTTING 7 for Radius or Diſtance, and 
bor periodical Time, che centripetal Forces 
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mean Diſtance has been accordingly there 
ſuppoſed to be 60 of the Earth's Semidiame- 


fact and reality revolve mutually about ther 
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N 
are ever as 75 by Prop. 16. Therefore 
being every where the ſame, or the period. 
cal Times equal, the centripetal Forces vil 
be as 15: that is, as the Cubes of the Di-! 
tances ; and conſequently the Diſtances as the þ 
Cube Roots of the centripetal Forces. Bu] 
in this caſe, the centripetal Forces are as the 
attracting Bodys; and therefore thoſe Force Þ 
which are as the Cube Roots of the Diſtance, Þ 
will be as the Cube Roots of the attracting 
Bodys: that is, the Diſtance in the firſt caſe 
will be to the Diſtance. in the ſecond, «| 
the Cube Root of the Sum of the Bodys, t 
the Cube Root of the fix'd or central Body. 


SCHOLIUM. 


IT has been ſhewn at Prop. 12. that 2 
Body at the Diſtance of 60 Semidiamete Þ 
would revolve about the Earth, by the fok 
Attraction of the Earth, in the periodical i 
Time of 39343 Minutes: and this being the 
periodical Time of the Moon, the Moon: i 


ters. But becauſe the Earth and Moon do in 


common Centre of Gravity; and the Quar-] 
tity of Matter in the Earth, is to the Quant 
ty of Matter in the Moon, as about 40 to 1; 
therefore their mean Diſtance will be ſome 
thing more than 60 of the Earth's Semi 
diameters, in the ſubtriplicate Ratio of 41 00 


40; 
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Jo; and conſequently the mean Diſtance by 
Ine whole conjunct Forces of the Earth and 
Moon, will be 605 Semidiameters nearly. 
"But then becauſe the Sun by his Attraction up- 
bn the Earth and Moon, does in ſome mea- 
ure diſturb their Motions, and upon the 
Irhole lefſen their mutual tendency to each 
cher, as ſhall be ſhewn afterward ; therefore 
the true mean Diſtance in fact, and as de- 
ERcrmin'd by Obſervation, is 60 4 of the Earth's 
Semidiameters: At which diſtance, the ap- 
parent Semidiameter of the Moon, by the 
exacteſt Obſervations, is 31“ 16“; and her 
horizontal Parallax, 57 4“. 


PROPOSITION XXII. 


IF a Body revolving about a given Centre, 
as its Motion diſturb d by the Attraction of ſome 
ers bther Body drawing it to a different Centre; tis 
e ei- d to find the general Laws and Propor- 
tions of the perturbating Forces. 


= In Fg. 6, let S repreſent the Sun, T a 
primary Planet, as the Earth revolving about 
the Sun in the Orbit ee; and L a ſecondary 
Planet, as the Moon, revolving about T, in 
the Orbit ABCD. Let ST repreſent the 
Attraction of T towards 8, and likewiſe the 
Attraction of L towards 8, at its mean Diſ- 
gance. Take S to ST, in the duplicate 
atio of ST to SL; and Sz to S T, in the 
lame duplicate Ratio of ST to S/: then 
will Sr and S expound the Attractions of 
5 1 | the 
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the Body L towards 8, in the Points L af 
] reſpeQively. Complete the Parallelogranf 
MSG 7, and *Sg#; then the Force, asr$f 
which expounds the Attraction towards 821 
the Point L, will by Prop. 3. be reſolved in 
to the two Forces 1M and MS; and thÞ 
Force #S, which expounds the Attraction u 
wards S at the Point /, will be refolved inyſ 
the Forces n and 78. | 
Now the Forces 7 M and nt being d. 
rected as LT or IT towards T, will not a 
all diſturb the Motion of the Body L abou 
its Centre T; but notwithſtanding this Fore ſÞ 
the Areas deſcribed about T, as a Centr, 
would be ſtill proportional to the Tims i 
after the ſame manner, as if the Body at L 
or I, was not attracted at all to the Point d 
But the Forces which are as MT and T5 
being the Exceſs and Defect of the Attraction 
at L and /, with reſpect to the mean Artrac- 
tion at T towards 8, and being directed no 
to T as before, but to a different Centre 8 
will diſturb the Motion of the Body L abou 
T: and this Perturbation, in its Effects, wil 
be proportional to the perturbating Force 
MT or Tz; which are the ſole and ade 
quate Cauſes of 1t. _ 
Now tis manifeſt, that when SL and 9 
is equal to St, (that is, when the Body Lö 
in or near the Points A or C;) the Point 
M and ? will coincide with T; and the 
Forces, as MT and Tr, will vaniſh, or bt 


come equal to nothing. But when L and 
= 
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| I Loincide with B and D; that is, in the Con- 
Function or Oppoſition of the Satellite with 
he Sun, the Force, as MT or T 7, and con- 


equently the Perturbation of Motion to- 
Awards T, will be greateſt. And here it 
LE Snuft be obſerv'd in the firſt place, that the 
rorces, as MT or T7, being in their mean 
Quantity equal to LT or / T, will be always 
given, as being expounded by the Diſtance of 


JI from T, which is ſuppoſed to be known: 


Band ſecondly, where L'T bears but a ſmall 
Proportion to TS; as is the Caſe with reſpect 
to the Diſtance of the Moon from the Earth, 
and the Earth from the Sun; I fay, in this 
ſcaſe the Force, as M or LM, at the Qua- 
cdratures, will be to the Force MT or T, 


at he Conjunction or Oppoſition, nearly and 


2 1. ithout any ſenſible error, as 1 to and 
therefore, if the Proportion LT to TS be 


Liven, the Proportion of the ſame LT to any 


other Quantity, whoſe Ratio to TS is given, 
may be eaſily found. 


COROLLARY L 


6. the perturbating Force 
MT 


* 


dratures to the Syzygia, and retarded from 


For in the Quadratures A and C, the Forces 
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MT being directed from M or T toward 
8, by conſpiring with the proper Motion of F 
the Body L in its Orbit, muſt accelerate it 
towards B. But from B to C, the ſame Force 
MI directed towards 8, being contrary t | 
the Motion of the Body in its proper Orbit, 
muſt retard it juſt as much as it had been ac- 
celerated before from A to B: but in the Þ 
Motion from C to D, the central Body T 
will be more attracted towards 8, than the! 
revolving Body L, by the Exceſs T; which | 
is evidently the ſame thing, with reſpect to 
the ſenſible Effect ar /, as it the Body T, te- 
taining its former Poſition, or not being at- 
tracted towards S by any Exceſs at all, the 
Body at J ſhould be attracted the contrary i 
way, from / to 9, or from T to M; which 
conſpiring with its proper Motion towards D, 
muſt accelerate it again; and for the ſame 
reaſon and neceſſity, in its progreſſive Motion 
from D to A, it will be as much retarded: 
that is, it will be accelerated from the Qua- 


the Syzygia to the Quadratures, by the Ex- 
ceſs or Defe&t of the perturbating Force, 
which is expounded or repreſented by MT 
. 1 5 


COROLLARY II. 


From hence 'tis plain, that in the ſame 
caſe as before, the greateſt Perturbations of 
Motion are in the Syzygys and Quadratures. 


MI 
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J. 1 MT and Tf? vaniſh; and the Tendency of 


of FS che Body L to the Centre T, is augmented 
it by the whole Force 1M. But in the Syzygia 
e B and D, the Gravity towards T is ſtill in- 
A creaſed by the Force which is as LT, but 
diminiſhed by the Force MT = 3 LT : but 
3;LT—LT=2LT ; and conſequently the 
Diminution of Gravity in the Syzygia is 
twice as great as its Augmentation in the 
Quacdratures. 
1 COROLLARY III. 
r- Hence alſo as theſe perturbating Forces, 
al- Sr M and MT, either accelerate or retard the 
he Motion of the Moon in her elliptick Orbit 
ary about the Earth, the Eccentricity of her Or- 
ich bit will be perpetually changing, and increaſed 
D, or diminiſhed by turns, ſo as ſometimes to 
amount to 66782 of ſuch Parts, as her mean 
Diſtance contains 1000000; and at other times 
not to exceed 433 19 ſuch Parts. And as this is 
certain in fact from aſtronomical Obſervation, 
ſo it exactly agrees by Calculation with theſe 
perturbating Forces, ariſing from the Sun's 
| 1 as the adequate Effect of ſuch a 
faule. | 


COROLLARY IV. 


Hex if the Diſtance LT be call'd , 
WIS, R, the periodical Time of L about T, 
and the periodical Time of L and T about 
. P; che perturbating Force M will be 
io the Force by which the Body L is retain'd 


of 
res. 
ces 


Re. - R R RF ä MOT 
— 9 2 AS ticks 8 
JJ 
=) © 8 4 SS <=; Ne * neee -, 2 7 
. N 4 257 F724 2 »d N 820% - 5 AY. 7% 7 5 
22 5 eee 


50 A Demonſtration of the 
in its Orbit about T, as E: for the Ratio of 
the perturbating Force M or LT, to the 
Force by which the Body L is retain'd in ig 
Orbit about L, is compounded of the Ratio 
of LT to TS, and of T'S to the Force by 
which L revolves about T: but TS & 
pounds the Force by which T revolves about 
8, by the Conſtruction ; and this Force is s 
R r 4 3 e 
pr” to 5, Prop. 8. that is, as the Diſtance 
directly, and the Squares of the periodical 
5 Times reciprocally. Therefore the perturbs- 
N ting Force, as L T or , is to the Force hy 
bf. which the Body L revolves about 8, in the 
| "9 CCC en TI OE „ 
1 Ratio compounded of & and >; thats, 
5 . 
NY —— Or a ; 
„ — 6 
„ 5 COROLLARY V. 

1 Tur Diſtance LT, and the prides 
wh Time of L about T, remaining the ſame, the 
IL | ” 88 Force M or LT, will be s| 

1 the Cube of T'S reciprocally : for this Force 
being as br by the laſt Corollary ; if p* be 
a ſtanding Quantity, the ſame Force will bea 
I | 0 3 
pri-: that is, as N, by Prop. 9. For ſince h 
that Propoſition, the Squares of the riodica 
Times are ever as the Cubes of the Diſtances; 
iy * 0 FS "gd ** 1 * | A | 
1 therefore the Ratio pr will be equivalent i 

[WEE 2 | 
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E that is, the periodical Time of che per- 


rurbated Body, and its Diſtance from the 
Centre of its Motion remaining the ſame, the 
perturbating Force, as 7M or LT, will be 
as the Cubes of the Diſtances of the pertur- 
bating Body or Bodys reciprocally. And uni- 
| ; verſally, fince theſe Forces are r and ſince 
| : 7 P Zo ad . , b ere ba. v2? Ba And 
By conſequently, if P and 7 be. conſidered as 
ſtanding Quantitys, the perturbating Forces 
vill be as pr, or N.: but if P and R be con- 
ſidered as ſtanding Quantitys, the perturbating 
Forces will be as — or as —: from whence 
the Ratio of the Diſtances or periodical Times 


oy 


being given, che Ratio of the perturbating 


| Forces will be found. 


= COROLLARY VI. = 
Hr xe x likewiſe theſe perturbating Forces 
re ever as the Cubes of the apparent Dia- 
neters of the perturbating Bodys, multiply d 
into their Denſitys. For tis evident, that at 
qual Diſtances, the perturbating Forces muſt 
Pe as the Quantitys of Matter in the pertur- 
ating Bodys; that is, as the Cubes of their 
Piameters multiply d into their Denſitys. But 
N this caſe, the apparent Diameters are as the 
Neal Diameters ; and therefore the perturba- 
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ting Forces will be as the Cubes of the apps- 
rent Diameters multiply'd into the Denſitys 
And becauſe the Cubes of the apparent Dia- 
meters are inverſly as the Cubes of the Dif 
tances; and the perturbating Forces increaſe 
or decreaſe in the ſame inverſe triplicate Ra- 
tio of the Diſtances, by what has been already 
demonſtrated ; therefore, at all Diſtances, theſe 
perturbating Forces will be as the Cubes of 
the apparent Diameters of the perturbating 
Bodys multiply'd into their Denſitys. 


SCHOLITUM IL < 

Up o the ſame Principles, and by a like 
Method of reaſoning, mutatis mutand!s, the 
Phenomena of the Tides may be explam'd 
and accounted for. To which purpoſe, Fig. b. 
let ABCD repreſent the Earth, ſuppoſed to 
be covered with Water; T the Centre, La 
ſmall portion or particle of Water upon the 
Surface, and S the Sun, or ſome diſtant Bo- 
dy, to which the Waters gravitate, or by 
which they are attracted in the inverſe dv- 
plicate Ratio of the Diſtances. Then if 78 
expounds the Attraction of the Fluid at I 


towards 8, S will expound the Attraction at 


L, and 28 the Attraction at I; which will 
be reſolved into two Forces, as MS and M 


and 78 and »f, And conſequently M 


MT and T, ut, will repreſent the Excel 
and Difference of the Attractions at L and 
above and below the mean Attraction T5. 
which will be therefore proportional to iht 


per- 
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perturbating Forces. "Tis manifeſt that the 
4 weight or rendency of the Fluid at L towards 
me Centre T, will be leſſen'd by the Force 
as MT, and increaſed by the Force as LT: 
And therefore, when by the Convolution of 
te Earth about its Axis, the Point L comes 
E o B; fince MT or FT in this, will be e- 
qual to 3L T; the Gravity at B and D will 
be leſſened by a Force, as 3 L'T — LT, or 
| 2LT, and increaſed at A and C by the Force 
as LT: which is the ſame thing in effect, as 
if the Force as LT, did not act at all at the 
| Quadratures A and C; bur the Gravitys in | 
| the Syzygys B and D, were leſſened by the |) 
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| whole Force MT, or Tf Z3LT. Now 11 

from this diminution of Gravity, 'tis evident | I 

| that the Fluid muſt recede from A towards B, bil 
and from C towards D, and aſcend at the vi 
Points Band D, to keep up its Aquilibrium : 14 

by which means, the Sphere AB CD will be. J 

reduc'd to an oblong Spheroid, whoſe greater | 
Diameter DB continued, will paſs thro' the 4 

Centre of the Sun at 8. And from hence, pt 

by the Revolution of the Earth about its 14.5 
axis, the Waters will flow and reflow, to | (| 

and from the Points B and D alternately ; Bl 

and there will be two Tides and two Ebbs in 14 

24 Hours. | 5 10 

| Tr E ſame thing will happen by the At- 14. 
action of the Moon; only the Attraction 14 

Je che Moon being much ſtronger than that 


of the Sun, the Effect will be proportional. 
but it muſt here be obſerved, that from theſe 


. E 3 two. 
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two Cauſes, there will not be form d two di- 
ſtinct Tides : for the ſtronger Attraction muſt 
prevail in the ſenſible Effect, and produce 
one compound Tide; which will be as the 
Aggregate or Difference of the two Forces 
as they happen to conſpire with, or to oppoſe 
each other. 1. e lug 


PRO POSITION XXIII. 
IF a Corpuſcle be placed within a- contave 
Sphere, whoſe Surface conſiſts of Parts attrac- 
ting each other mutually, in the reciprocal du. 
plicate Ratio of their Diſtances ;- the ſuid Cor. 
puſele thus placed any where within the Con- 
cavity, will not be attracted at all, but . 
very where remain in a ſtate of Ref or Aqui 
[ibr1io. EY 


LT abcda be the Surface of | fuch a 
Sphere, and p a Corpuſcle placed any where 
ad libitum, within its Concavity, Fig. 7. By 
bp draw the Lines ad, 6 c, intercepting the 
ſmall Surfaces a6, cd: the Figures a p b and 
pd being fimilar, the Arches 2 b, c d, will 
be proportional to the Radii ap, p d, or 
5 p, pc; and the ſpherical Surfaces: a b, c<, 
will be in the duplicate Ratio of thoſe Radi 
reſpectively. Therefore the Attraction of 
the Corpuſcle p to the ſpherical Surfaces 40 
and cd will be equal. For with regard 10 
the Quantity of Matter in the ſpherical Sui- 
face c a, the Corpuſcle p muſt be more at 

tracted to the ſaid Surface c d, than to tht 


Sur- 
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Surface ab, in the duplicate Ratio of cp to p; 
and with regard to the greater Diſtance cp, 
the faid Corpuſcle will be leſs attracted to the 
{ame Surface c d, than to the Surface ab ; and 
E that in the fame duplicate Ratio of cp to 6 p, 
which muſt therefore conſtitute a Ratio of E- 
E quality : and conſequently thoſe equal Attrac- 
tions in contrary Directions, muſt murually 


deſtroy each other. And by the like method 


of reaſoning, all the Attractions thro out the 


whole Concavity of the Sphere, will be de- 


ſtroy d by equal Attractions in contrary Di- 


rections; and the Corpuſcle p, any where 
poſited within the ſaid Concavity, will remain 
ina ſtate of Reſt or Aquilibrio : Mhich was to 
be demonſtrated. . 


COROLLARY I. 


HENCE in a ſolid Sphere, whoſe conſti- 
tuent Parts attract each other mutually, in 
| the reciprocal duplicate Ratio of their Diſ- 
| tances, the Attractions of equal Corpuſcles 
within the Surface to the Centre of the Sphere, 
will be in the ſimple direct Ratio of their Diſ- 
tances from the Centre. For by the laſt Pro- 
poſition, a Corpuſcle at a, Fig. 8. is not at 
all attracted to the Surface ABCD; that At- 
traction being every where deſtroy' d by equal 
Attractions in contrary Directions: and there- 
tore the Attraction of the Corpuſcle à to the 
Centre R, will be the ſame as if it lay upon 
the Surface of a Sphere of the ſame Denſity, 
whoſe Radius ſhould be equal to Ra; that is, 
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the Denſitys being equal, as is here ſuppoſed, 
the Attractions of the Corpulcles A and a to 
the Centre R, will be as the Spheres ABCD 
and abcd directly, and the Squares of the 
Diſtances RA and Ra, reciprocally : name- 
ly, as RA Cube x Ra Square to Ra Cube y 
RA Square; or as RA to Ra. Therefore if 
a ſolid Sphere conſiſts of Parts, which attrad 
each other as the Squares of the Diſtances re. 
ciprocally, Corpuſcles placed within the Sur- 
face of any ſuch Sphere, will be attracted to 
the Centre in the fimple direct Ratio of their 
Diſtances from the ſame Centre: Whrch wa; 
fo be demonſtrated. $+: 80 


COROLEART-Ib. 

Ir a Cavity be conceived to be made quite 
thro' the Earth, according to the Direction | 
of its Diameter; from whatever Altitude a 
Body be ſuppoſed to be let fall in the ſaid Ca- 
vity towards the Centre, it will come to the 
Centre in the ſame given Time; and being 
arrived to the Centre, it will aſcend to the 
ſame Altitude on the other Side, and then re- 
turn to the Point from which it was let fall; 
and ſo continue this Reciprocation of Aicent 
and Deſcent, after the manner of a vibrating 
Pendulum. For fince in all moving Bodys 
the Times are ever as the Spaces to be de- 
{cribed directly, and the Velocitys recipto- 
cally; that is, as the Spaces divided by the 
Velocitys : tis manifeſt, that where the Ve- 
locitys increaſe or decreaſe in proportion a 
mne 


_ 
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© che Spaces to be deſcrib'd, all Spaces, by Bo- 
© dys moving according to this Law, will be 
deſcrib'd or paſs d thro' in the ſame or equal 
Time. But in this caſe of the perpendicular 
E deſcent of Bodys within the Surface towards 
the Centre of the Earth, the Velocitys are 
dhe accelerating Gravitys towards the Centre, 
E which are as the Diſtances from the Centre, 
by the Propoſition ; which Diſtances from 
the Centre are the Spaces to be deſcrib'd, by 
che Suppoſition: And therefore both theſe 
W muſt conſtitute a Ratio of Equality; and the 
E Deſcent of Bodys thro' all Altitudes from with- 
nin the Earth's Surface towards the Centre will 
be perform'd in the ſame or equal Times. 
| Now whatever Velocity a Body acquires, in 
| falling from any given Altitude within the 
W ourface to the Centre of the Earth, will ob- 
lige it to aſcend to the ſame Altitude on the 
other Side; where the Force acquired in its 
| Fall being deſtroy'd, it will return by the At- 
traction of the Centre, and aſcend again by 
the ſame Force to the ſame Altitude from 
which it was let fall. And thus abſtracting 
from all Reſiſtance, it muſt for ever continue 
ts reciprocal Aſcent and Deſcent, after the 
manner of a vibrating Pendulum. 


PROPOSITION XXIV. 
THE Time in which a Body let fall from 
any given Altitude within the Surface, would 
come ta the Centre of the Earth, and aſcend 
gain to the ſame Altitude on the * 
| That 
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that is, the whole Time of ſuch an Oſciliatim 
as fuppofed in the foregoing Corollary, is equal 
to the ſemi-perrodical Tims of a Body revolving 
about the Earth, at the Diſtance of one Sen. 
diameter, and retain'd in its Orbit by the fol 
Force of Gravity, fuch as it obtains at tle 

Earth's Surface. | 


FI. 9. Let a Body revolve in the Circk 
Ap Ed, at the Diſtance Ar, equal to the 
Semidiameter of the Earth ; and let it be kept 
revolving by a Force equal to that of Gre 
vity, as it obtains at the Earth's Surface: 
Then the central Force, and the tranſverk 
Diameter, remaining the ſame, the Body, by 
What has been already demonſtrated, will de- 

{cribe the Semi-ellipſes Aa E or AgE, in the 
fame Time with the ſemicircular Arch A pk. 
Let now the conjugate Diameter be leſſened in 
infinitum, and the Eccentricity increaſed, til 
the Foci come to coincide with the Extre- 
mitys of the tranſverſe Diameter, or with the 


Points A and E; then will the Ellipſes Aut i 
or A E degenerate into, or coincide wil i 


the right Line AE; and the Body will de. 


ſcribe the Line AE: that is, it will fall fron 


A to the Centre „, and aſcend to E, in the 


fame Time that it would deſcribe the Sem-i 


ellipſes Aa E, AgE; or the ſemicirculi 
Arch A E. 
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PROPOSITION XXV. 
THE Time in which @ Pendulum of any 
given Length will perform its Vibration, is e- 
cual to tbe ay ace Time of a Bady re- 
E otoing by the Force of Gravity in an Orbit, 
E whoſe Radius or Semidiameter is equal to the 
3 Length of the Pendulum. 


Pon fince in Fig. 9. from whatever Point 
between A and 7 a Body be let fall, it will 
come to the Point r, and aſcend again to the 
ame Height on the other Side, in a given 
Time; namely, in the ſemi-periodical Time 
of its Revolution about the Centre , by the 
bſole force of its Qwn Gravity; and ſince a 
pendulous Body moving in a Cycloid, vibrates 
all Arches in the ſame Time, and moves by 
the ſole Force of its own Gravity ; tis evi- 
dent that the Law of Motion muſt be the ſame 
in both Caſes. | 


8 C HOLIUM. - 

THy1s Propofition muſt be underſtood only 
of pendulous Bodys moving in Cycloids : for 
| where a Pendulum moves in a circular Arch, 
| twill take up ſome what a longer Time in vi- 
brating a greater than a ſmaller Arch. The 
Time of Vibration therefore here limited, 
with reſpect to a circular Arch, will hold 
good but in the ſmalleſt or very minute Arches, 
and where the very ſmall Portion of the Cir- 
cle may be ſuppoſed to coincide with the Cy- 


cloid. 


E 


al 
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cloid. Now this being ſuppoſed, the Length 
of the Pendulum from the Time of its Vi- 
bration given, or om the contrary, the Time 
of Vibration from the Length of the Pendy- 
lum, are eaſily determin'd. For putting 
for the Ratio between the Perimeter and the 
Diameter of a Circle = H; r for the Radi- 
us or Length of the Pendulum; c for the 
accelerating Force of Gravity in one Se— 
cond = 16,1 Feet; and p for the periodical 
Time; it will be = p*, by Prop. 8. 


C 

Now putting ? for the Time of a Vibration, 
which is the ſemi-periodical Time of an in- 

tire Revolution; it will be ff = 4 P; and 

2Ct 
e* 


| 3 
conſequently te: and therefore 


I 


From whence tis plain, that the Lengths of 
Pendulums are as the Squares of the Times of 
Vibration, and the Times as the Square Roots 
of the Lengths. And for ready Practice, 
ſince the Length of a Pendulum beating de- 
conds, with us is 39,2 Inches; therefore put- 
ting a Second for Unity, the Square of the 
Time of Vibration, multiply'd by 39,2, give 
the Length of the Pendulum in Inches; and i 
the Length divided by 39,2, gives the Square Wi 
of the Time. Ro 


TROPOSITTION NXVL 


THE Space thro' which a heavy Body wil 
deſcend perpendicularly, during the Time thit 

à given Pendulum performs its Vibration, 1 ; 
| 0 


E general Laws of Gravity. 61 
W Lvlf the Length of the Pendulum, in the du- 
. plicate Ratio of the Circumference to the 
. Diameter. : | 


| THe Space thro' which a Body will de- 
ſcend perpendicularly in a given Time, 1s e- 
qual to the Square of the Arch deſcribed in 
3 the ſame Time, divided by the Diameter. 
But in this caſe, the Time of a Vibration is 
che ſemi-periodical Time of an intire Revo- 
W lution; or the Time in which the Body re- 
volving by the ſame Force of Gravity, would i 
= deſcribe the Semi-circumference, by the /aff El | 
E Propoſition. And therefore, retaining the fame [| 
W Symbols as before, 7* e*, the Square of the 
{ Semi-circumference, divided by 2 7 the Dia- 
meter, gives 77 e*: But 5 re, the Space 
deſcribed in the perpendicular Deſcent, during 
| the Time of one Vibration, is to 77, half 
| the Length of the Pendulum, as e* to 1; 
| that is, as the Square of the Circumference to 
the Square of the Diameter. 
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COROLLARY I. 


HENCE the Time in which a Pendulum 
| performs its Oſcillation, is to the Time of 
| perpendicular Deſcent thro' half the Length 
of the Pendulum, in the Ratio of the Peri- 
| phery to the Diameter. For thoſe Spaces be- 
ing deſcribed by an accelerated Motion, and 1 
being in the duplicate Ratio of the Circum- 3 
ference to the Diameter, by the Propoſition; 
the Times, which are as the Square Roots gf 
4 the 
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62 A Demonſtration of the 
the Spaces, muſt be in the ſimple Ratio of th 
Circumference to the Diameter. | 


COROLLARY IL 

Hr NCH tis likewiſe evident, that the 
Length of a Pendulum vibrating in a given 
Time, is ever proportional to the accelerating 
Gravity; 7. e. to the Space deſcribed by the 
88 Deſcent of a Body in the ſame 
Time: but the Length of the Pendulum be. 
ing the ſame, the Gravitys are as the Square 
of the Times of Oſcillation mverily ; and con- 
ſequently, where by the nearer approach ©, 
or farther receſs from the Centre of AttraQ 
on, the Gravity is increaſed or diminiſhed, 
this augmentation or diminution of Gravity 


Bo 
© 
=. 


may be eafily determined. 


PROPOSITION XXVIL | 

IF a large Sphere or Globe, ſuch as tit 
Earth, be made to revolve about its Axis whit 
it is in a ſtate of Fluidity, it will by ſuch af 
Motion acquire the Form of ut oblate Spherut; 
in which the Proportion of its Axis to its aqui 
torial Diameter, will be as the Length vj 4M 
Pendulum vibrating Seconds at the Agnator: 1 
the Length of a Pendulum vibrating in the jam 
Time at the Poles. ”- 1e rf 21200 


1+ a fluid homogeneous Sphere conlilting 
of Parts of an uk and uniform Denſity, be 
turned about an Axis, tis plain that the Gr. 
vitation of the Parts towards the Centre mn 


general Las of Gravity. 63 
be hereby leſſen d or dim iniſh'd, in proportion 
W : the centrifugal Force generated by ſuch a 
E circular Motion. And becauſe the centrifugal 
force increaſes from the Poles to the qua- 
W cor, where it is greateſt of all ; therefore the 1 
W Fluid muſt recede from the Poles, and riſe to- 110 
W wards the quator, in order to retain its [1 
Equilibrium; that the Length of the Canals 
nay compenſate for the Diminution of Gra- 
W vity : by which means the Sphere will be re- 
auced to an oblate Spheroid. Now let 
AEP, Fig. g. repreſent the Earth revol- 
ving about its Axis PA; AE the Æquator, 
Iand the Points P and à the Poles: Let this 
pberoid be won to confiſt of ſmall tylin- 
Werical Canals of equal Baſes, communicating 
lat the Centre; and tis plain, the abſotate 
Weights of the Canals Ar, PF, Sc. muſt be 
WrclpeRtively equal: for in chat cafe only can 
the Centre be equally prefs'd, and the Fluid 
Perain'd in Equilibhrio. But thefe Weights are 
5 the Quantitys of Matter multiply d into 
ae accelerating Gravitys ; that is, in this 
er, as the Lengths of the Canals, multiply'd 
ſito the accelerating Gravitys. And 'conſe- 
oently the accelerating Grevitys are recipro- 
ally as theLengths of the Canals : and there- 
tore the acceleratitng Gravity at A, is to the 
eccelerating Gravity at P, as Py to Ar. But 
„e accelerttitig Fravitys have a ' cotiftant 
en Ratio to the Lengths of a Perſdulum 
brating in the fame Time, hy the luft Pro- 
"11m; and therefore the Canals will be like- 
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64 A Demonſtration of the 
wiſe reciprocally as theſe Lengths : that i 
the Length of a Pendulum vibrating Second 
at A, will be to the Length of a Pendulum 
vibrating Seconds at P, as Pr to Ar: Whit 
Das to be demonſtrated. 


PROPOSITION XXVIII. 
SUPPOSING the ſame as in the laſt Pr. 
 pofition ; the Augmentations of Gravity, in g. 
ing from the Aquator to the Poles, will be 
in the duplicate Ratio of the Sines of the 
Latitude. 5 EF 


LET AP Ep, Fig. 10. repreſent the Earth 
AE the æquatorial Diameter, Pp the polar 
Diameter or Axis; and let D repreſent 
Body ſuſpended by the Thread BD, and placed 
any where between the Aquator A, and the 
Pole P; and draw DS If gr rate the 
Axis Pp. Tis plain, if the Earth had no 
diurnal Rotation, the Body D would dray 
the Thread BD into the Poſition B C, where 
it would ſtretch the Thread with the whole 
Force of its Gravity, by endeavouring to de- 
ſcend directly to the Centre : or if we ſup 
poſe the centrifugal Force to act according t0 

the ſame Direction 7 C, it would then direct 
| oppoſe the Force of Gravity, and the Thread 
would remain in the ſame Poſition, only i 
would be ſtretch'd but with the Difference of 
theſe two Forces. But becauſe the Body D 
turns round the Centre 8, it will endeavour t 
recede from the ſaid Centre in the Direction 
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F general Laws of Gravity. 65 
cb; by which means, the Thread will be 
W Jrawn into the Poſition BD. Let D be 
N drawn perpendicular to BC; then if DC re- 
preſent the centrifugal Force acting in the 
Direction 8 D, it is equivalent, by Prop. 3. 
do two Forces; one of which is as Cx, and 
acts according to the Direction C, which is 
contrary to the Force of Gravity towards 7; 
W the other as 2 D, and acts in the Direction 
b, which is no way contrary to the Force 
of Gravity. If therefore CD repreſent the 
E whole centrifugal Force at C, C will repre- 
ſent that part of it which is contrary to the 
Force of Gravity. Draw D m parallel to the 
Aris Pp; then will the Triangles CSz, 
= CD, and CD be ſimilar : and therefore it 
will be, Ar Or Cr:CS:; en: CD: CD: C; 
and, Cy: 78:: CM: Dm. Conſequently, if 
CD repreſents the whole centripetal Force at 
C and C7: that part of it which is contrary 
to the Force of Gravity, Cn will expound 
[the centripetal Force at the Æquator, and n 
the Augmentation or Exceſs of Gravity at C, 
above the Gravity at A. But n C is to m n 
In the duplicate Ratio of 1 C to D, or of 
er tors; that is, the centripetal Force, or 
decreaſe of Gravity at the Æquator, is to the 
nereaſe of Gravity, or diminution of the 
Neentripetal Force at C, as the Square of the 
Radius to the Square of the Line of the La- 
tude : and conſequently the Augmentations 
af Gravity from the Ates to the Poles, 
| | are 
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are in the duplicate Ratio of the Sines of the 
Latitude. 


PROPOSITION xXx. 
T HE Earth hy the Rotation about its Axii, 
is reduced to an oblate Spheroid, whoſe Axis, i 
polar Diameter, is to the Diameter of the A. 
quator nearly as 124 to 125. 


S 


THE Length of a Pendulum which vi 
brates Seconds at Paris, is 36 Paris Inches 
and 8; Lines, or 4405 Lines; and by com- 
paring _—_ of many repeated Obſerve 
tions, with proper Allowances for the greater 

Heat and Rarefaction under the Æquator, i 
has been found, that a Pendulum beating 
Seconds at the Æquator, muſt be 2 Ling 
ſhorter than a Pendulum vibrating in the 
fame Time at Paris: and conſequently, : 
Pendulum whoſe Length is 4383 Lines, wil 
vibrate Seconds at the Aquator. Now the 
| | Latitude of Paris is 48? 50/ : and ſince thei 
| Augmentations of Gravity are as the Square Wi 
of the Lines of the Latitudes, by the lat WW 
Propoſition; and the Gravitys are as the 
Lengths of the Pendulums, by Prop. 27. 
therefore, as the Square of the Line of the 
Latitude of Paris, or the Square of the Lint 
of 48? 50/, is to the Square of the Radius 
ſo is the Augmentation at Paris, 2 Lines, i0 
the Augmentation at the Poles ; which vil 
be found to be 3,529 Lines; which bein 
added to 438,555, the Length at the qui 
{01 
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dor, gives 442,084, the Length of a Pendu- 
lum beating Seconds at the Poles: but the Diſ- 
tances from the Centre are reciprocally as 
cheſe Lengths ; and therefore the Semiaxis of 
che Earth will be to its Semidiameter at the 


0 


W Equator, as 438,555 to 442,084 ; that is, 
nearly as 124 to 125: Which was to be de- 
= monflratca. 


PROPOSITION NX. 

= TO find the perturbating Forces of the 
dn and Moon, upon the Ocean and Atmo- 
bere. | 
| AccoRDING to the beſt and moſt accu- 


E the Earth is 21034840 Engliſh Feet: and 
E iince the Ratio of the Earth's Axis to its 
| zquatorial Diameter, is as 124 to 125, by 
the laſt Propgſition; therefore, the Semi- 


| Semidiameter 21119317 Engliſh Feet; and 
| their Difference 168954 Feet: which is the 
| Elevation of the Æquator above the Poles, 


its Axis. And fince by Prop. 22. and its Co- 
alarys, the perturbating Forces are inverſly 
therefore the centrifugal Force of the Æqua- 
tor will be to the perturbating Force of the 
dun, which is as Mr or TL, Fg. 6. as the 
Square of the Earth's periodical Time about 


oo F 2 dical 
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| rate Obſervations, the mean Semidiameter of 


| axis will be 20950363, and the equatorial 


| ariſing from the Rotation of the Earth about 


as the Squares of the periodical Times; 


ne dun, to the Square of che Earth's perio- 
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dratures 135 Feet. 


68 A Demonſtration of the 
dical Time about its Axis ; that is, as the 
Square of 3667 to 1; or as 134139 to 1. 
Bu T the Force M, is + of the whole 
conjunct Forces M and MT, by which 
the Fluid is depreſs'd at the Points A and ( 
and elevated at B and D; and conſequently 


the whole perturbating Force of the Sun, by 
_ which the Fluid is elevated in the vertical 


Points, or in the Sun's Zenith and Nadir, and 
depreſs'd in the Horizon of theſe Points, wil 
be 27 Or 55557 of the centrifugal Force 
at the Æquator: And fince the centrifugal 
Force at the Aquator raiſes the equatorill 
Parts above the polar 168954 Feet, as befor 
ſhewn ; therefore the perturbating Force 2. 
rifing from the Attraction of the Sun, wil 
raiſe the Fluid in the Sun's vertical Points a- 
bove the Horizon of thoſe Points 33 Feet: 


For, 44713 : 1068954: 1: 332. And dee 1 


by Obſervations made on the difterent Height 
of the Tides, at the New or Full Moons and 
Quadratures, the Force of the Moon, in this 
caſe, is to that of the Sun as ꝙ to 2; there 
fore where the Sun by its ſingle and ſole At- 
traction raiſes the Waters 35 Feet, the Moon 
will elevate the fame Fluid 17 Feet : For, 
2:9::33: 17. And fince the ſingle Force 
of the Sun produces an Elevation 33 Feet 
and that of the Moon an Elevation of 17 
Feet, the Sum of their Forces, by which the 
Tides are raiſed at the New and Full Moons, 
will be 202; and their Difference at the Qui 


Bf 
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general Las of Gravity. 69 
gu r theſe perturbating Forces of the Sun 
and Moon are ſubject to ſeveral Variations, 
E ome of which muſt be here brought into the 
Account, as being very ſenſible and conſider- 
able in their Effects. And, 


1. WH Arx has been hitherto ſaid, muſt be 


W other Diſtances, by what has been already 

tional Effects will be reciprocally as the Cubes 
of thoſe Diſtances, or directly as the Cubes 
of the apparent Diameters. And ſince the 
Eccentricity of the Earth in its annual Orbit 
about the Sun, is , of the middle Diſtance, 


bo, the greateſt Diſtance will be as 61, and 
che leaſt as 59 : and therefore, at the greateſt 
C Diſtance, the Elevation from the Attraction 
: of the Sun will be 33 and at the leaſt Diſ- 
| tance, the Elevation will be four Feet, fere. 

| THE greateſt Eccentricity of the Moon in 


| Diſtance contains 100000 ; and conſequently, 
the Moon's greateſt Diſtance from the Earth 
| will be 106678, and the neareſt 93322 ſuch 
Parts. And ſince the perturbating Forces and 
their Effects are inverſly as the Cubes of theſe 
| Diſtances, it will follow, that if the Attrac- 
uon of the Moon at the Diſtance 100000, 
raiſes the Tides 17 Feet at the Diſtance 
106678, the Elevation will be I4; and at the 


: "3 Diſtance 


E underſtood of the Sun's and Moon's Forces at 
their mean Diſtances from the Earth; but at 


E demonſtrated, theſe Forces and their propor- 


nearly; if the middle Diſtance be taken as 


ber Orbit is 6678 of ſuch Parts, as the mean 
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Diſtance 93322, the Waters will riſe to 2 
Feet, nearly. But then, 


2. Wu Ar has been here obſerved, ſuppoſe 
the Sun and Moon, or the Body by whoſt 
Attraction the Tides are raiſed, to be in the 
vertical Points, or in the Zenith or Nadi, 
where ſuch Elevations are produced. But in 
caſe the perturbating Body be at any Diſtance 


from the vertical Points, or leſs than 90 Gr 


above or below the Horizon, theſe perturhs 
ting Forces and their Effects, will be leſſen 


in the duplicate Ratio of the Sines of th: 


Altitudes to the Radius. Now the Latitud 
of a Place being given, its Complement t© 
90 Gr. is the Altitude of the Æquator wher 
it interſects the Meridian; then any North 
Declination of the Sun or Moon added to, o 
South Declination ſubtracted from this Alt. 
tude of the Æquator, the Sum or Difference 
will be the Meridian Altitude of the Sun « 


Moon reſpectively: which being obtain d. a 


the Square of the Radius is to the Square oi 
the Meridian Altitude, ſo is the vertical Ele 
vation 33 for the Sun, or 17 Feet for thi 
Moon, to the Elevation or Height of tt 
Waters at the Place given. 


3. THERE is another Difference of theſe 
perturbating Forces and their Effects, arilin 
from the various Poſitions of the Sun and 
Moon with reſpect to each other, between ti 
Conjunctions, or Oppoſitions, and * = 

| urratules 


3 


dratures. At the ConjunCtions and Oppoſi- 
tions they act, as has been obſery'd, with the 
Sum; but at the Quadratures, with the Dif- 
ference of their Forces. But between theſe, 
thoſe Forces are variouſly combin'd ; and in I 
this caſe the compound Force, whether ad- 1 
ditional or differential, may be thus deter- 1 
E mined : 1 


| | 
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4 
33 


IN the Figure annex'd, let 3c repreſent the 
perturbating Force of the Moon, or the Ele- 
vation of the Tides from the ſole Attraction of 
the Moon, and let c a expound the like Force 
of the Sun. Upon the centre c, with the 
| Radius c a, deſcribe the Circle @ e d a; then 
| will 9 7 repreſent the Sum of the Forces of 
| the Sun and Moon, and d the Difference of 
their Forces: make the Angles ac e or der, 
equal to twice the Moon's Diſtance from the 
next Conjunction or Oppoſition ; then will the 
Lines ge or qr, repreſent the compound 
Force or Elevation of the Waters at the 
Points e and r reſpectively. But in the Tri- 
angles gec or 9c, the Sides gc and e c, 
or 9c and rc, being given, with the Angles 
| included, either of the other Angles, and 


F 4 con- 


44713 ; and the centrifugal Force at the R- 


will farther appear by a Computation from 


52 AA Demonſtration of the 
conſequently the Sides ge or qr, will be 


eaſily found from the known Rules of Plain 
Trigonometry. 


COROLLARY, Y 
Fo M hence it will be manifeſt, that theſe 
perturbating Forces bear ſo ſmall a Proportion WE 
to the Force of Gravity, that they cannot at 
all alter the Weight of Bodys with us, or be 
diſcover'd by the Riſe and Fall of the Mer- 
cury in the Barometer, nor by any other hy- 
droſtatical Experiments whatever. For by 
what has been demonſtrated in the Propoſ- 
tion, the perturbating Force of the Sun is to 
the centrifugal Force at the Æquator, as 1 to 


3 
AF 


quator is to the Force of Gravity with us, 
(by-which Bodys deſcend 16,1 Feet in one 
Second) as the Square of the periodical Time 
at the Earth's Surface, to the Square of the 
periodical Time of the Earth about its Axis; 
that is, as the Square of 843 to the Square of 
14367 Minutes, or as 1 to 287,69 ; and con- 
ſequently the perturbating Force of the Sun 
is to the Force of Gravity in a Ratio com- 
pounded of 1 to 44713, and of 1 to 287,09; 
which is the Ratio of 1 to 12863470. lt 


the foregoing Principles, that the conjund 
Forces of the Sun and Moon in their greateſt 
Quantity, is to this mean perturbating Force 
of the Sun, as 33 to 5; and conſequently 
this greateſt compound Force, will be to the 

| | Force 


| a | | 

3 general Laws of Gravity. 73 
porce of Gravity with us, as 1 to 1949000; 
W which cannot raiſe or fink the Mercury in 
che Barometer above 73+ of an Inch. And 
EZ therefore, if thoſe who have made a ſerious 


@ Queſtion of it, Why theſe perturbating Forces 


dhe Mercury, at the New or Full Moons and 
E Quadratures ; and who have gone about to 
aſſign very remote and obſcure Reaſons for it, 


W thcy might have fav'd all their other Pains ; 
WE fince they would have found that the Cauſe 
W they were conſidering, could not poffibly 
have any ſuch ſenſible Effect as they expected 
from it. x 
PROPOSITION XXXI. 

| ALL the phyſical ſenſible Effects that can 
Wroceed from ſuch a Cauſe of Attraction and 
Perturbation of Motion in our Ocean and At- 
pmoſphere, muſt be owing to the Sun and Moon; 
and all the other Planets and Fix'd Stars are 


oh 70 be rejected, and left out of the Account 
the preſent Caſe, 


FROM What has been already demonſtra- 


Pave very ſenſible and conſiderable Effects 
pon our Ocean and Atmoſphere ; and by a 
omputation from the ſame Principles, it will 

ippear, that the other Planets and Fix'd Stars 

an have no ſuch Effects at all, that can 

Me into any phyſical Account. For ſince 

; by 


are not diſcover'd by the different Heights of 


E had but firſt reduc'd this Matter to a Calculus, 


ted, tis evident, that the Sun and Moon muſt 
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94 A Demonſtration of the 
by what has been ſhewn at Prop. 22. theſt 


Diameters are given, the Ratio of the pertyr. 


of Jupiter, as 70585 to 1; and Jupiters At 


ciprocally as the Diſtances: then will dhe 


perturbating Forces are ever as the Denſity 
of the perturbating Bodys, multiply d ino i 
the Cubes of their apparent Diameter, ME 
therefore, where the Denſitys and apparent 


bating Forces will be likewiſe given. Now 
the apparent Diameter of the Sun at a men 
Diſtance is 32/ 15“, or 1935“; and the Suns 
Denfity 100; Saturn's apparent Diameter 
when neareſt to us, is 22“; and Jußiter 
52“; Saturn's Denſity 32, and Fupiter's 73 
And therefore the Perturbation of the d 
will be to that of Saturn, as the Cube d 
T955X 100, to the Cube of 22 & 32, or a 
2175834 to 1: and conſequently, where the 
Sun at a mean Diſtance raiſes the Tides 3; 
Feet, Saturn with his greateſt poſſible Force 
will raiſe the Waters only 5-3++ of an Inch 
And by the ſame Method of reaſoning, tht 
perturbating Force of the Sun will be to tha 


traction, when greateſt, will not raiſe «ti 
Waters of the Ocean more than 2 of al 
Inch. Bur the Planet which ſeems to bil 
faireſt for any real phyſical Effect upon ol 
Ocean and e e is Venus; wht 
Denſity, for want of a Satellite, cannot N 
exactly determin d. But I ſhall ſuppoſe, t# 
the ſame Ratio of the Denſitys obtain' d het 
as with reſpect to the Sun, the Earth, Satin 
and Jupiter; that is, that the Denſity 1s f 


| Deni 
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Denſity of Venus be 550, her apparent Dia- 
meter, when neareſt the Earth, is 80“; and 
W then the Force of the Sun will be to that of 
Venus, as 2573 to I, and Venus will only 
W raiſe the Tide 7 of an Inch: and the pertur- | 
bating Force of Mars and Mercury will ſtill 4 
W be leſs. Farther, I ſhall ſuppoſe the Fix d | | 
W Stirs to be of the ſame Denſity with the Sun, ll 
W fince they are manifeſtly Bodys of the ſame | | 
Nature and Kind: then will their perturba- 'F 
ing Forces be as the Cubes of their apparent + 
Diameters. Now a Fix'd Star has no ſenſible | | 
Diameter, even when view'd thro? a Tele- if 
ſcope, which magnifys the Diameter 200 | 
times; and conſequently the apparent Dia- 
meter of a Fix'd Stat muſt be leſs than 2 
Jof a Minute, and will be to the apparent Di- 
Jameter of the Sun, in a Proportion leſs than 
chat of 1 to 6400: the perturbating Force of 
the Sun therefore will be to that of a Fix'd 
tar, in a Ratio greater than 260000000000 
Wo 1. From whence it muſt follow, that if 
twenty fix thouſand of theſe Fix'd Stars were 
o be amaſs'd in one, or to act in the ſame 
Direction, their attractive Forces would not l 
be ſufficient to raiſe the Waters of our Ocean | 
Ihe thoufandth Part of an Hair's breadth. 
Now 'tis plain that theſe attractive perturba- 
ing Forces of the Planets and Fix'd Stars, are 
payfically evaneſcent, and of no moment at " 
and conſequently, all phyſical ſenſible | | 
| 
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eds of this kind muſt be attfibuted to the 
un and Moon. ' — 4" 
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PROPOSITION XXXII. 
WHEAT has been hitherto demonſtrated, con- 
cerning the perturbating Forces of the Sun ani 
Moon upon the Ocean, in producing the alternatt 
Flux and Reflux of the Waters, muſt be const. 
quently underſtood alſo of the Atmoſphere, iy 


which the ſame Perturbations of Motion muſ 
likewiſe happen. 


THr1s is evident from the Nature of the 
Atmoſphere, or Body of Air, which every 
way ſurrounds the Earth, to the Height cf 
about fifty geographical Miles ; and which 
being a Fluid muſt neceſſarily be ſubje& to 
the common Laws of all other Fluids. And 
conſequently, wherever its Gravity is leſſened, 
the Fluid muſt flow in from other Parts, and 
raiſe the Columns or Heights of the Fluid 
proportional to the Diminution of Gravity; 
in order to keep up the Aquilibrium. 


PROPOSITION XXXIILL 


THESE Perturbations of the Ocean ail 
Atmoſphere muſt neceſſarily be impreſs d upon tit 
Blood and animal Fluids, and produce very ſt 
ible and confiderable Effetts in animal Body.. 


To underſtand and explain which, it muſt 
be obſerved in the firſt place, that in theſe a 
ternate Fluxes and Refluxes of the aqueous 
and ethereal Fluids, as often as the Motion 
comes to be chang'd, and the Fluids to be 
10” 


8 
1 
_ 


@ Points A and C towards B and D, where the 
Elevation will be greateſt ; becauſe the Dimi- 
nution of Gravity will be there greateſt. But 
W when by the Rotation of the Earth about its 
Axis, the Points D and B come to A and C 
E reſpectively ; the Fluid, which before receded 
from A and C towards B and D, muſt now 
change its Direction, and flow on the contra- 
i from B and D towards A and C. And 
hence by the inteſtine Commotion, Struggle, 
and mutual Colliſion of the Parts of the 
Fluid, the Sea muſt rage, foam, and fluctuate; 
ſomething like what happens in a Veſſel fill'd 
with any Liquor, which having a circular 
Motion given it one way, when that Direc- 
tion comes to be changed for a contrary one, 
the Fluid will by the inteſtine Commotion 
and mutual Colliſion of its Parts, riſe, fluc- | 
ſtuate, and fly over the Sides of the Veſſel. 1 
Now by this Agitation and inteſtine Commo- | 
Win of the Waters, the ſmaller and lighter | 
Parts of the Fluid, ſuch as ſeparated from the 
Qt, will be thrown upon the Surface in a 
ort of Foam or Froth ; where by a farther 
Agitation from the Heat of the Sun, they Il 
will eaſily riſe in Vapour, and fill the Atmo- | 
phere with aqueous Particles. The Quantity 
of 
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Colliſion of the Parts of the Fluid, from the 
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of Vapours therefore riſing in a given Time 
will be cæteris paribus, proportional to theſe 


Moon. And indeed, this thick, foggy, and 
humid Diſpoſition of the Air, ſeldom fails of 
diſcovering itſelf to Obſervation and Senſ;, 
even 1n the drieſt Seaſons. 

Bur this inteſtine Motion and mutual 


Cauſe juſt now aflign'd, muſt be ſtill greater 
in the Atmoſphere, on the account of its E. 
laſticity. For the Parts here having no mu 
tual Attraction and Coheſion, but on the con- 
trary a centrifugal Force, any Motion im. 
preſsd muſt have the greater Effects; and 
the Atmoſphere, by the mutual Colliſion and 
Struggle of its Parts, will be thrown into 
the more violent Commotion, and become 
the more turgid and fluctuating ; which mut Wi 
confiderably heat and rarefy the fluid elaſtic: Wi 
Ether. 

IT muſt be here obſerv'd farther, what 1s 
very evident in Fact, and confirm'd by nun- Wl 
berleſs Experiments, that the Blood, and all [ 
other Fluids, have their Pores and Interſtics 
fil'd with Air: and there being a continual 
Communication between the Atmoſphere ot 
external Air, and the Air included or col 
tain'd in ſuch Fluids, any Conſtitution, In 
preſſion or Determination given to the ole 
muſt likewiſe be communicated to, and equa: 
ly affect the other. From whence it muſt fo 


low, that the Atmoſphere or external Ar, 
SE ane being 
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being put into any violent inteſtine Commo- 
on, or mutual Colliſion and Agitation of its 
parts, the Air contain d in the Blood and ani- 


and communicate it to that Blood, or to thoſe 
Fluids themſelves. 


4 SCHOLIUM I. 

WW From this Account of theſe perturbating 
come to affect the Blood and animal Fluids, 
E any one who is but moderately acquainted 
wich the Laws of Motion, will eaſily per- 
ceive, that ſuch a Cauſe muſt have very con- 
ſderable Effects upon animal Bodys, and ſuch 
ss ought by no means to be neglected, or 


| | eſcape the Notice and Care of a Phyſician. 
Por, 

- | 
WE !. THE whole Atmoſphere, and conſe- 


| quently the internal Air contain'd in the 


Blood, being thus put into a violent inteſtine 
Motion, and that Motion being communica- 
ue to the Blood, the vital Fluid muſt in con- 
es WY quence of this be conſiderably heated and 
A nrefy'd by the expanſive Force of its included 


a Air, and its Efforts to unbend and fly off: 
on- From which greater Heat and Rarefaction of 
te Blood, it muſt neceſſarily preſs more 
nc, trongly upon the Sides of its containing Veſ- 
ual 


ls. And becauſe Fluids preſs undiquaque, 
the Blood by this lateral additional Preffare 
Wl be driven the more forcibly along the 

Axes 


mal Fluids, muſt receive the ſame Impreſſion, 


Forces of the Sun and Moon, and how they | 
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Axes of its containing Veſſels, in its projec. 
tile Motion from the Heart; that is, the 
Velocity and momentum motus of the Blood 
will be increaſed. 


2. FROM this greater Heat and Rarefad. 
on of the Blood, ariſing from its increas'd e 
panſive Force and inteſtine Motion, there muf 
enſue a greater fullneſs or plenitude of the 
Blood-Veſſels, while the ſame Quantity come 
to take up a greater or larger Space. 


3. By this greater Heat and Rarefaction of 
the Blood, the Serum contain'd in it will be 


more intimately mix' d, and cloſely cohere 


with the Craſſamentum and the Serum being 
thus as it were abſorb'd and detain'd in the 


Craſſamentum, the ſeveral Secretions, or the 


uſual Drain of the Serum by the Lymphatick 
and glandular Pipes, will be proportional) 


leſſened, and a great Part of the Fluid which 


us'd to be drawn off by this means, will | 


be detain'd in the Blood-Veſlels, and produce 


a greater Plenitude or Plethora of the Blood: i 
Veſſels: and from hence any Hemorrhage 
or Efflux of the Blood from its proper Ver 
ſels, will be augmented and promoted; whil 
all the other natural Diſcharges by the Gland: 
and Lymphaticks, will for the ſame Reaſon 
and by the ſame Neceſſity be leſſen d « 
diminiſh'd. ee 
FROM ſuch a Cauſe as this therefore, t 
manifeſt, that all Diſeaſes and Symptoms of 
| | Diſeaſes, 
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EZ Diſeaſes, may be generated, increaſed, or ag- 
WT cravated, which proceed from, or are attend- 
ed with a too great Plenitude of the Blood- 
EZ Veſſels, and the conſequent Defe& or Dimi- 
nution of the Lymph and glandular Secre- 
tions. But what theſe Caſes are in parti- 
cular, and how to be diſtinctly and ſucceſſ- 
fully apply'd to, muſt depend upon many 
other things not yet explain'd ; which muſt 
E therefore be diſmiſs'd here, and referr'd to 


| their proper Places, in their natural and due 


© Order. 

S $S$CHOLIUMAL 

Tux perturbating Forces of the Sun and 
Moon, having ſuch Effects upon our Atmo- 


_ 
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= 
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ſphere and animal Bodys, as I have here ob- 
Wicrved in general, and ſhall farther explain 
Whereafter ; it might be of ſome uſe to Phyſi- 
cians, to enable them the better to judge of 
and apply to ſeveral very great and remark- 
able Criſes of Diſeaſes, if thoſe Forces or 
their Effects were reduc'd to a Calculus ; 
vhich might be diſpos'd of in a Table to be 
read, to be recurr'd to, and inſpected on all 
Occaſions. Such a Table would be a fort 
$0! aſtronomical Barometer or Hydrogage, by 
which the State and Diſpoſition of the Air, 
and conſequently of the Blood and animal 
Fluids, might be judg'd of, fo far as it de- 
pends upon theſe general Cauſes ; and which 
lam well aſſur'd, is in a much greater De- 
bee than is commonly imagin d. And tho 

G the 
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the particular and appropriate Cauſes of Dil. 
eaſes, in the conſtitutional or accidental State 
and Diſpoſition of the animal Fluids, are 
doubtleſs to be conſider'd in the firſt Place, zz 
limiting, determining, and circumſtantiating 
the more general Cauſes; yet to neglect 3 
Matter of ſuch Conſequence as the Influence 
and Impreſſion of the Sun and Moon would 
be found to be upon animal Bodys, is,! 
think, altogether unbecoming a Phyſician, a 
one who is {uppoled to be devoted to the Stu- 


PROPOSITION XXXIV.. 


BESIDES the general Force of Gravi, 
or the Weight of Bodys, as explain'd and «> 
ply'd in the foregoing Propoſitions, the ver 
ſmall Particles of Matter, which conſtitute ti! Ml 
larger Maſſes, are endu'd with a ſtrong attra- 
tive Force, which exerts itſelf only at, or «- if 
tremely near the Points of Contact; and vo- 
niſhes at any greater Diſtance : which Fir: fl 
or Power of Attraction, to dijtinguiſh it fron i 
that. of Gravity, may be call'd the Force 1 


the ſmall Parts of Bodys unite and cobere am 
themſelves. e 


Tus appearance or affection of Matte! 
as reſpecting the ſmall conſtituent Parts 0 
Body, is now generally known as evident and 
undoubted Fact; and is confirm'd upon iti 
maſt numerous Experiments, made by: — F 
4 
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Royal Society and others: and therefore I ſhall 
only here mention a few unexceptionable 
E Obſervations and Experiments, by which the A 
Truth of the Propofition muſt appear in 1 
Fact. ny 
is well known, that the ſmall contigu- 
W ous Parts of Bodys have ſome Degree more 
or leſs of Coheſion, ſo as to require a cer- 
tain Force to diſunite and ſeparate them: and 
chat this ariſes from the Attraction of the 
E contiguous Parts, will be evident from the 
@ following Appearances of Fluids; where the 


bs: 


manner of uniting and cohering may be plain- 


4 


1 l a 
E ly obſerv' 


I. EVE Rx one knows, that any ſmall Por- 
bon of a Fluid ſeparated from a larger Maſs, 
vill diſpoſe itſelf into a little Sphere or Drop; 
| which can only happen from the Attraction of 
the Particles, of which the Drop conſiſts : 
The Sphere being the only Figure, in which 
the mutually attracting Particles can come as 1 
ear as poſſible to one another; and in which 1 
Form, with reſpect to any ſuch Power of 
Attraction, they will remain at reſt. || 


| 2. LET two ſmall Spherule of Quickſilver [| 
ſe placed upon an horizontal Plane, near to [! 
one another; and while they are kept at a 
Inall ſenſible Diſtance, they will both di- 
Fundtly reſt, without being mutually affected. 
eas ſoon as they come at, or extremely 

ar the Point of Contact, they will, by the 
G 2 Al- 
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attractive Power of their Parts, run ſwiftly 
into one another, and unite in one larger 


Drop. 0 
3. Lt T a glaſs Bubble, or any other Body 


that will ſwim, be immers'd in Water, and 
the Fluid will ſenſibly riſe above the common 
Surface, and as it were ſtick or adhere to the 


Sides of the immerſed Body. And the fame 


will happen, if a Sphere of Braſs, Iron, or 


other ſuch Subſtance be immerſed in Quick- 


ſilver: which plainly ſhews, that the Fluid 
and the immerſed Solid mutually attract each 
other; and that this Attraction, with reſped 
to the contiguous Parts of ſuch Bodys, is ſu- 
perior to the Force of Gravity. 


4. Let one End of a ſmall open glaſs Tube 
be immerſed in Water or any other Fluid, and 
the Liquor within the Tube will riſe to ſome 
ſenſible Height above the external Surface: 
the Reaſon of which is plainly this, that ſome 
part of the Gravity of the Fluid below, be- 
ing taken off by the attractive Power of the 
internal concave Surface of the Glaſs, the 
Fluid within the Tube, by the external 
greater Weight or Preſſure, muſt aſcend 6 
far as to compenſate for this Diminution of 
Gravity, by the Attraction of the Glaſs : and 
this Power of Attraction in the Tube, being 
found by Obſervation to be always in the recr 
procal Ratio of the Diameter of the Tubs 


by leſſening the ſaid Diameter, or by takin; 
1 or 
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or ſuppoſing Tubes ſtill ſmaller and ſmaller, 
Water, or any other Fluid, may be thus 
raiſed in ſmall open Tubes to any given or 
aſſigned Height. And fince in this caſe the 
WW Fluid aſcends, contrary to the Force of Gra- 
WE. vity, 'tis manifeſt this attractive Power in 
che ſmall Particles of Matter, muſt be ſupe- 
rior to the Weight or gravitating Force of 


Earth. 

. LET a Drop of Oil, Water, or other 
Fluid, be laid on a glaſs Plane perpendicular 
o the Horizon, ſo as to ſtand without break- 


Wy, N 


inclined to the former, be brought to touch 
the Drop: then will the Drop break and aſ- 
cend towards the touching End of the Planes; 
and by altering the Angle of Inclination, the 
Prop may be directed to any part of the ho- 
rizontal Plane at pleaſure: which evidently 
demonſtrates the ſame Power of Attraction in 
de ſmall Particles of Matter, as in the fore- 
going caſe of the Aſcent of Liquids thro' ſmall 


open Tubes. 


. A GLass or other Tube of any Dia- 
picter, fill'd with Sand, Aſhes, or other ſuch 
Pike porous Subſtance, and one End of the 
Jobe ſo fill'd, being immerſed in Water, the 

wid will aſcend thro' the Sand, Aſhes, &c. 
nd fill all the Pores and Interſtices of the 
hole ſuper-incumbent Column. For in this 


G 3 Caſe, 


4 the fame Particles, towards the Centre of the 


ing or running off; and let another glaſs Plane, 
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| caſe, the Pores and Interſtices between the ſmal 
| contiguous Particles of the Sand, Aſhes, &. 
| | effect the ſame thing with the ſmall Tubes 
1 the caſe foregoing ; and the Fluid aſcends x 
1 aieainſt the Force of TA | by the fuperig 
it Power of a difterent Attraction. 

If THEsE Obſervations and Experiments, t 
mention no more here, are ſufficient to d. 
[| monſtrate the Truth of the Propoſition in Fat; 
1 that there is ſuch a Power or Force of Attric- 
Ii tion in the very ſmall Particles of Matter, ex: 
[ erting itſelf at or extremely near the Point d 
1 Contact, that is much ſuperior to the Fore 
l Of Gravity, and capable of determining thok 
4 ſſmall divided Parts of Matter, in a differen, 
| or even quite contrary Direction to that d 


their own Weight, 


COROLLARY I. 


Tuts Power or Force of Coheſion, in th 
very ſmall Particles of Matter, increaſes, # 
che Bulk and Weight of the Particles dw 
niſh. For fince the Force of which we an 
now ſpeaking acts only at or near the Pon 
of Contact, tis evident that the Moment d 
Quantity of Force, muſt be as the Quantit 
of Contact; that is, as the Denſity of it 


| Particles, and the Largeneſs of their Surface 
| Bur the Surfaces of Bodys in proportion d 


their Soliditys, are as their Diameters, it 
verily : for the Surfaces increaſe or decreak 
of the Diameters. And conſequenrl 1 
* 5 2 K 74 A1 malle 
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mmalleſt Particles having the largeſt Surfaces, 
in proportion to their Soliditys, and being ca- 
pable of touching other Particles in more 
EZ Points, will have the greateſt attractive Forces 
n proportion to their Weight. And hereby 
E this Power of Attraction in the {mall Particles 
of Matter, being increaſed as their Bulk and 
Weight are diminiſhed, ſuch ſmall Particles 
© will be capable of receiving any given Direc- 
ton by this Power of Attraction, juſt after the 
= fame manner as if they had no Gravity or 
Weight at all. 


COROLLARY B. 


© Upon this Power of Attraction, the vari- 
E ous Degrees of Coheſion in the Parts of Bodys 
© plainly depend, and may eaſily be accounted 
for: this Coheſion being ever proportional to 
= the Quantity of Contact, in the immediately l 
E contiguous Particles. | 


COROLLARY III. 


| FROM this Force of Coheſion, or Attrac- 
on of the ſmall contiguous Parts of Matter, 
all the Appearances of elaſtick Bodys will 
follow, and may be eaſily explain'd. For 
= Vhere the ſmall contiguous Parts of any com- 
| pound Body, which unite and ſtrongly co- 

here by immediate Contact, are, by any ex- 
| ternal Violence, as ſtriking, ſtretching, or the 
| like, forced or driven from their Points of 
| Contact to extremely ſmall Diſtances ; after | 
any ſuch external Force is taken off, the ſe- 
G4 parated 
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parated Particles will by this Power of Attry, 
tion return to their prior Contact; by whit 
means the Body will recover its former |; 
gure. But if by any ſuch Force the co. 
tiguous Parts are ſeparated at too great Dil. 
tances beyond their Power of Attraction, the 
will remain in that ſtate of DisjunCtion, an 
be uncapable of recovering their former Poſ. 
tion and Contact; or, which is the fany 
thing, the Spring or elaſtick Force of ſuch | 
Body, will be weaken'd, broken, or perhap 
quite loſt. 5 


COROLLARY IV. 

Ir any Maſs of Matter, conſiſting of Pars 
which attract and cohere, be immerſed in: 
Fluid, and if the Parts of ſuch immerſed Ma- 
ter be more ſtrongly attracted by the Fluid 
than they are by one another ; ſuch Parts wil 
mutually recede from each other, and be e- 
qually diffuſed thro' the Fluid: and this for 
of Solution, Separation and Diffuſion, may 
be conſider'd as a ſort of centrifugal Force n 
the Parts of the Body which are thus ſep: WW 
rated and diffuſed ; tho indeed, it ariſes only 
from the Exceſs of one Attraction above an- 
other. And this is doubtleſs the Cauſe of the 
Solution and Diffuſion of Salts in Water: For 
the conſtituent Particles of the Salts bein 
more ſtrongly attracted by the aqueous Part. 
cles than by one another, their Coheſion muſt 
be broken, and the faline Particles will te- 
cede from each other, with a Force proper 
| | tion 
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onal to the Exceſs of Attraction in the 
parts of the Fluid. But whether the centri- 
6 ugal or expanſive Force of the Air, be owing 


to the ſtronger Attraction of another Medi- 
mentary Fire, in which the Air is as it were 


fſarther Inquiry. 

YL  SCHOLIVUM 

No Obſervations or Experiments hitherto 
made, have been ſufficient to determine the 
particular Law of Attraction in theſe ſmall 
contiguous or cohering Parts of Matter; on- 
y thus much is certain, that this Force in 
receding from the Points of Contact, is di- 
miniſh'd in a greater Proportion than that of 
the duplicate Ratio of the Diſtances, which 


cles attract each other in the reciprocal dupli- 
cate Ratio of their Diſtances, their Force of 
Attraction at any ſmall aſſignable Diſtance, 
will be nearly the ſame as at the Point of 
Contact. But tis manifeſt from all Obſerva- 
tion and Experience, that this Force of At- 
traction and Coheſion in the Parts of Bodys, 
is exerted only at or extremely near the Point 
pot Contact; and at any ſenſible aſſignable 
ones it vaniſhes, and has ſcarce any Effect 
Far All, 5 


Principia, if Corpuſcles attract each other 
nutually, in the reciprocal triplicate Ratio 


uvm, namely, the Medium of Light or ele- 


EEmmerſed and retain d, muſt be ſubmitted to 


is the Law of Gravity. For where Corpuſ- 


Now by Prep. go, 91. Lib. 1. of Newton's 


of 
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of their Diſtances, the Force of Attraction: 


will be infinitely greater than when they are 
any given or aſſignable Diſtance ; and acco. 
ding to this Law, which ſeems to obtain, x 
leaſt very nearly, in the ſmall contiguous ani 
cohering Parts of Bodys, if this Force of A. 
traction at the Point of Contact be not ink. 
nitely greater than the Force of Gravity, « M 
any given or aſſignable Diſtance, it will > if 
infinitely leſs than that of Gravity. 

Bur tho this Attraction in the coherine 
Parts of Bodys, be vaſtly greater than th: 
Force of Gravity, yet it ſtill retains ſome finit 
aſſignable Ratio, and is not infinitely greater; 
becauſe the Parts of Bodys which have the 
ſtrongeſt Coheſion, may be ſeparated by : 
finite aſſignable Force: and conſequently thi 
Force, which at the Point of Contact ha 
{till ſome aſſignable Ratio to the Force d 
Gravity, at any given Diſtance from the Point 
of Contact, mult quite vaniſh, or become it 


finitely ſmall. 


PROPOSITION XXXV. 


ELEMENTARY Fire and Air act an 
re- act mutually upon each other : that is, ti 
Air is expanded and rarefy d by Heat, which" 
the Action of Fire; and Fire is excited and pi 
into its moſt violent and rapid Motion, 0y 1 
Expanſion f the Air. 


17 
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lx has been found, by the moſt numerous 
end accurate Experiments, that the Atmo- 
© (here, or common Air, 1s a compreſſible and 
© expanſive Fluid; whoſe Denſity is ever pro- 
portional to its Compreſſion : And therefore 
dhe centrifugal or expanſive Force of the Air, 
by which its conſtituent Parts endeavour to 
© recede, or fly off from each other, muſt be 
n the reciprocal Ratio of their Diſtances, or 
in the direct ſubtriplicate Ratio of their Den- 
ſiys, by Prop. 18. Lib. 2. of Newton's Prin- 
Baa 
Tus is to be underſtood of the Air in its 
natural ſtate, and abſtracting from the Action 
of Light, or elementary Fire. But by the Ac- 
don of this laſt Fluid, the centrifugal or ex- 

panſive Force of the Air may be vaſtly in- 
ereaſed, beyond the foregoing Ratio of its 


{ Compreſſion and Denſity. 
is well known, that a ſmall Portion of 
Air, included in a Bladder or any cloſe Veſſel, 
may, by Heat or the Action of Fire, have its 
WW cxpanſive or centrifugal Force increaſed to a 
& prodigious degree; and that by this means, 
W =) Quantity of Air may be ſuddenly and 
e violently rarefy'd and expanded, ſo as to fill 
bove twenty thouſand times the Space it poſ- 
cb {£{s'd before: and indeed, what elle are all the 
lurprizing Effects of Gun-pouder, or thoſe 
terrible Shocks and Convulſions which are 


| call'd Earthquakes, but the natural Force and 
| tudden 
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ſently reduced to a ſtate of Reſt, as ſoon as i 


92 DA Demonſtration of the 
ſudden Expanſion of impriſon'd, heated, and 
rarefy'd Air ? 

ON the other hand, Air loſes its Elaſticity 
and expanſive Force, in proportion as it 3; 
depriv'd of the Light, or elementary Fir 
which it imbibes and retains. For as the 
Elaſticity of the Air is increas'd in proporti 
on to the elementary Fire it contains, and the 
Motion it is put into; ſo the total abſence of 
this Element, and the privation of its Action 
or Motion, would undoubtedly deſtroy that 
property of the Air, and leave it without an 
Elaſticity or expanſive Force at all. "Tis ev- 
dent likewiſe on the contrary, that Light or 
Fire loſes all its Motion or Action, and is pre- 


ts depriv'd of Air. For ſuch is the incredible 
fineneſs and tenuity of this elementary Fluid, 
that it might eaſily, even in its moſt rapid 
Motion, penetrate the Pores of all Bodys 
without making any Change or Alteration up- 
on them, were it not for the Air which ther 
contain; which being a groſſer Element, and 
being put into Action by Fire, is capable, by 
its vaſt expanſive Force, to diſſolve and ſep 
rate the moſt ſtrongly cohering Parts of mixc 
Bodys. 

I MIGHT here enumerate many particular 
Obſervations and Experiments, to evince thi 
mutual Action and Re-aQtion of elementary 
Fire and Air upon each other, and to ſhev 
the Neceſſity of both of them conjunctly, i 


Or der to the Proper Efficacy and Effect al. ei- 
| ther: 
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Ether: but the Matter is too 1 in fact to 
need any long or tedious Proof; tho the man- 
Jer of it may not perhaps be ſo eaſy to ac- 


count for. 


E PROPOSITION XXXVI. 

E THE attractive coheſive Power of the ſmall 
Parts of Matter, as explain'd at Prop. 34. 7s 
e unverſal Principle of Reſt, Concretion, 
and Fixation in Bodys; and the expanſive 
Force of heated Air, or the mutual conjunct 
Action of Fire and Air, as in the laſt Propo- 
Wſition, is the univerſal Principle or natural 
WCauſe of Fermentation, Diſſolution, and Flut- 
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Uros the different Proportion and Adjuſt- 
ment of theſe two oppoſite Forces, with re- 
5 


ſpect to each other, the different internal Con- 
ſtitution, Texture, and Coheſion of Bodys, 


Judg'd of and eſtimated. 


os 
We 


Buy the attractive coheſive Force, as at 


* 


„ch. 34. where that alone ſhould be ſup- 


pound Bodys muſt be brought to their near- 
Welt and greateſt Contacts, ors they would 
remain at abſolute Reſt among themſelves, 
and be fix d into ſolid cohering Maſſes ; whoſe 
Foliditys, Denſitys, and Degrees of Coheſion, 
prult in this be proportional to the Quantitys 
ef Contact in the immediately contiguous and 
Fohering Particles: and therefore, by che ſole 


2. — _—_ — 


vill plainly depend; and may accordingly be 


poſed to act, the conſtituent Parts of all com- 


Pre- 
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to conftitute one general and perfectly fluid 


Prefence and Action of this attractive Fore 
tis manifeſt, that all Fluidity muſt be ab, 
lutely deftroy'd ; all the Fermentation or in 
teſtine Motion of the Parts of compouni 
Bodys muſt ceaſe, and all ſuch Bodys wou 
remain fix d and unchangeable in a State « 
internal Reſt atid Solidity, without any Cor. 
ruption, Solution, or Diſſipation of ther 
Parts. 

O the other hand, if this attractive c.. 
hefive Force be laid aſide, and the centtifuꝑi 
expanſtve Force of elementary Fire and Arr 
only conſider d or ſuppoſed to act; the cont 
quence of this muſt be, that all Bodys, even 
the moſt compact and ſolid, muſt immediate. 


ly be diflolved, diſſipated, and diffus'd, ſo 2 


Maſs, without any Diſtinction, or differen 
Coheſion of Parts; which one general mix" 
confus'd Fluid or Chaos, would yet ſtill be 
retain'd within a certain Orb or Sphere, bj 
the Gravity or Weight of its Parts to thei 
common Centre. 

HaviNG thus conſider'd the different Ef 
fects of theſe Forces, while one or the othe! 
of them is ſuppoſed to act ſeparately and . 
part, it will be now eaſy to ſhew, that all the 
different Conſtitutions and Coheſions of Body5 
their various degrees of Solidity and Fluidit), 
with the ſeveral Changes and Viciflitudes the) 
undergo, while the Corruption and Diffolu- 
tion of ſome continually make way for che 
Generation and Concretion of 2 

eau! 


general Laws of Gravity. 95 
beautiful Courſe and Order of Nature; muſt 
be all owing to the different Proportions and 


@ Adjuſtments of thoſe Forces, acting conjunct- 
y under certain Conditions and Laws. Where 
cheſe oppolite Forces, in the Conſtitution of 


any Body or compound Maſs, are reſpectively 
equal; tis manifeſt, that ſuch Body or Maſs 
muſt continue in, or preſerve its preſent ſtate 


A 


38 


of Solidity, Fluidity, or Degree of Coheſion: 
© fince in this caſe the Quantity of Contact muſt 
continue the ſame, and the conſtituent Parts 
can neither approach nearer to, nor recede 
© farther from each other; that is, the Body, 
E with reſpect to the internal Conſtitution, Tex- 
ure, and Coheſion of its Parts, can admit of 
no change. ö | 
| IF the Power of Attraction prevails againſt 
che contrary centrifugal diffuſive Force, the 
| conſtituent Parts will be brought nearer to each 
other, till they have obtain'd the greateſt 
W Quantity of Contact they can admit of; and 
chere they will reſt in a certain degree of So- 
Flidity, Fixation, or Force of Coheſion, pro- 
portional to ſuch Quantity of Contact. 
Bu x if the expanſive Force of the ele- 
nentary Fire and Air, included in any Body 
or Maſs of Matter, prevails againſt the at- 
F iractive Power of the contiguous Parts; the 
Parts which conſtitute any ſuch Body or Maſs, 
[muſt recede from their Points of Contact: 


15 and chis happening thro' all the Subdiviſions 


mall Part muſt be divided and ſeparated into 
| 2 other 


o! which the Body or Maſs is capable, every 
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other ſmaller Parts; and theſe again jt 


others, and ſo on, till we come to the fr 
conſtituent Particles, which perhaps canng 


be divided farther. And this Receſs of th 


Parts of Bodys from their Points of Contat 
and their conſequent ſeparation and diviſa W 
into their minuteſt conſtituent Particles c 
* ore is what I call Rarefa&#ton : a 
on the contrary, the approach of the Pan 
nearer to their Points of Contact, by the pr. 
vailing Power of Attraction and Coheſion, 
what I underſtand by Condenſation. Noy 
from the contrary Efforts of theſe two Force, 
while the conſtituent Parts of Bodys, which 
have a continual Niſus or Conatus towards the 
Points of Contact, are forced off by the e 
panſive Power of the foregoing Element; 
there muſt neceſſarily enſue an inteſtine Com- 
motion, Colliſion, and mutual Struggle f 
the Parts among themſelves : that 1s, the 

Parts acted by two ſuch oppoſite Force, 
will fly off and recoil, recede and accede, in 
proportion to the Strength and Energy d 
thoſe oppoſite Powers, till one or the othe! 
prevail, either to fix and condenſe the Bod), | 
or to diſſolve and diffuſe it: and in this Sen 
I would be always underſtood, when I talk 
of the Fermentation, or inteſtine Motion d 
Bodys. 

N o w where the attractive coheſive Force 
in Bodys, prevails againſt the contrary Powe! 
of the expanſive Elements to any conlider- 
able degree, the moſt fluid and fluxile _ 

WI 
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* 


the contrary expanſive Force, the Fluid is 
preſently fix'd and conſolidated, till the ex- 


panſive Elements are again put into Mo- 
he tion; which reduces it to its former ſtate of 


8 


*luidity. | 

O the other hand, by the Action of the 
1 Wexpanſive Elements, the moſt fix d and ſolid 
0 


codys are diſſolv'd, and their Parts ſeparated, 
broken and diffus'd ; of which the Inſtances 


end particular Proofs are innumerable. But I 
ball only exemplify the general Caſe, from 
bi P ſingle Inſtance of the Solution of Iron in 
her Vgua fortis ; becauſe accounting for this, will 
- plain the manner of all the reſt. 

e 


'T1s well known, that any Parcels or 
Quantity of Iron, being immers'd in Aqua 
Fortis, there will immediately enſue a ſtrong 
lenſible Fermentation, Efferveſcence, and 
bullition of the Fluid, with great Heat, 
W' umes and Evaporations ; during which, the 
old compact Body of the Iron is perfectly 
diſſolv'd, divided into the minuteſt Parts, 
| H and 


_ creaſed beyond the attractive Power of tit 


o8 A Demonſtration of the | 
and equally diffus d thro', and fuſpendediff 
the diſſolving Menitruum ; which, upon tt 
Principles already laid down, is thus 
counted for. The Agua fortis immedianff 
ruſhes into the Pores and Interſtices of H 
immerled Iron, and is ſtrongly attracted u 
retain'd by the Parts of the Mineral: fi 
whence the Air, which before pofleſs'd af 
fll'd up thoſe Pores and Interſtices, hau 
now lets Space to expand, muſt be forciiii 
compreſsd and condens'd ; in conſequence 
which Compreſſion and Condenſation, u 
included Air exerts its elaſtick Force, bi 
ſtrong Conatus to expand and fill the fam 
Space as before; which being reſiſted by tl 
attracted compreſſing Menſtruum, there mullif 
enſue a Fermentation or inteſtine Motion 
the Parts; by which the elementary Fi 
contain'd in, and diffus'd thro' the Subſtand 
of the Iron, being excited and put into Me 
tion, heats and rarefys the Air, and increit 
its elaſtick expanſive Force: and the heat 
rarety'd Air, thus exerting a ſtronger elaſti 
Force, communicates a more violent and radi 
Motion to the included elementary Fire, 
by the mutual Action of theſe Elements Up 
on each other, the expanſive Force is it 


Parts of the Iron; and then the attracti 
cohering Parts of the Mineral muſt necells 
rily recede more and more from their Fol 
of Contact, and being ſeparated and divide 
into the minuteſt Particles, will be diflo!"t 
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F diffus'd in the Agua fortis, For it muſt 
here obſerv'd, that the Gravity or Weight 

| 1 the exceedingly minute Particles, into 
Which che diflolved Body is thus divided, be- 

F DP: [cſs than the attractive Force of the Parts 
| 4 the 3 or diſſolving Menſtruum, as at 
%. 34. this attractive Force of the Fluid 
pends ſuch extremely ſmall Particles, and 
eins chem in any given Poſition againſt their 
orcc of Gravity. After the ſame manner, 
ci e Effects of all other diſſolving Menſtruums, 


"= they depend upon the ſame Cauſe, are 
"= qually to be underſtood and accounted for. 
4 bon the whole therefore, as the attrac- 


1 z atter in compound Bodys, is the univerſal 
a of Reſt, Concretion, and Fixation; 
13 the expanſive Force of heated Air, or 
he mutual conjunct Action of elementary 
Fire and Air, is the univerſal Principle and 
ral Cauſe of Fluidity, Fermentation, and 


- Wiſolution. 
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, ul | FROM the Principles laid down in the three 
[5 Wo 1 Propoſitions, the aſcent of Vapours or 
f 4 nal Particles of Water, and other heavier 
ö 


Wodys in Air; the aſcent of the Sap from 


crtables of all kinds; the Circulation of the 
lood thro! the extremely fmall Capillary Ar- 
9053 the Paſſage of the Lymph or Serum 


ro the minute glandular J. ubulr, and thro” 
H 2 the 


e coheſive Force of the ſmall Parts of 


2 
5 BY - _ 7s 2 — 4: «wr 1 af „ 
. Go Han ov Sen tr” SVs Hts am bo 2 2 


De Roots thro' the Bodys of Trees and Ve- 
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the vaſcular Frille which conſtitute the 
Bones, with other ſuch like Appearances and 
Phznomena of Nature, may eafily be explain 
and accounted tor. 

Tnosr who have endeavour'd to account 
for the aſcent of Water, Quickſilver, and 
Bodys ſpecifically heavier than Air, in the 
form ot Vapour, only upon the Principles of 
Hydroſtaticks, have been forc'd to fly t 
mere precarious Hypotheſes, and ſuch as could 
never poſſibly be evinc'd as true in fact. But 
not to ſpend much time here in the Refutz- 
tion of a falſe Hypotheſis, a little Contiderz- 
tion will be ſufficient to ſhew, that this aſcent 
of heavy Bodys in the form of Vapour, 'can- 
not be owing to any Action of Gravity, Weight, 
or Prefiure whatever. 
Tus commonly known, that any Body be- 
ing immers'd in a Fluid, if its ſpecifick Gra- 
vity be the tame with that of the Fluid, it 
will every where reſt in it, or retain any gi 
ven Poſition, without aſcending or deſcend- 
ing. If the immerſed Body be lighter than 
an equal Bulk of the Fluid, the Body wil 
aicend ro the Top, and remain in part above 
the common Surface, till a compound Co 
lumn, conſiſting of the Fluid and the lighter 
Body together, be of equal Weight, or prel 
F equally on the Baſe or Bottom, with a Colum! 
| ob the pure Fluid. Bur if the immerſed Boy 
be ſpecifically heavier than the Fluid in which 
it is ummers'd, it muſt, by the neceſſity ot 
its Weight, fink to the Bottom, and ne 
2 ele, 
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dere, unleſs it be rais'd and ſuſpended by 
E me other Force. In the ſame manner, and 
bor the ſame reaſon, if ſeveral Liquors, dif- 
gering conſiderably in ſpecifick Gravity, and 
E which cannot readily mix, be put into the 
fame Veſſel, they will take place according 
E © their Denſitys; the heavier remaining at 
E Bottom, and the lighter aſcending towards 
che Surface. ; ER 
No wall that is done by Rarefaction, or the 
expanſive Power of heated Air, as has been 
E ſhewn, is only to force the ſmall Parts of 
Bodys farther from their Points of Contact, 
and thereby to ſeparate and divide them into 
W other ſmaller Particles; but each ſeparated 
| (mall Particle will retain the ſame ſpecifick 
| Gravity, with any greater Quantity or Por- 


tion of the fame Maſs: and therefore, ſince 
23- WW 2ny fmall Particles of Water, which may be 
i: WT {eparated by Rarefaction from a larger Maſs, 
. ue 14 times, and thoſe of Mercury 12000 
10- WW times heavier than an equal Bulk or ſmall 


| Portion of Air, they cannot poſſibly aſcend 
and be ſuſpended in it, by any Law of Weight 


ove or Preſſure. And yer we know, that even 
Co- Mercury itſelf, notwithſtanding its great Den- 
nter y, will, with the aſſiſtance of a little Heat, 
x i ey run all into Vapour, and fly off in the 
amn Alr. | | 
30d) Bor from that other Principle or Law of 
hich WWW Attraftion in the ſmall conſtituent Parts of 
y 0! Wbodys, demonſtrated at Prop. 34. this Phi- 
mam WF emenon will be naturally explain'd, and ea- 
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other, increaſes as their Weight diminiſhe, 


Gravity diminiſh'd, till the latter vaniſhes 


Rarefaction, or otherwiſe, will be attradted 


nute Particles, by attracting them any waz, 


the Roots, thro' the exceedingly minute va, 
cular Fibres or Tub, of which the Truns 
and Bodys of Trees and Vegetables are com, 
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fily underſtood : for ſince this coheſive Force, 
by which the ſmall contiguous Parts of Mat. 
ter attract, unite with, and run into one an- 


that is, as the Surfaces increaſe in propor- 
tion to the Soliditys, or inverſly as 1 Du. 
meters; 'tis evident this corpuſcular Attre. 
tion may be increaſed, and the Weight o- 


or becomes of no moment at all with te 
ſpect to the former. In which caſe, the 
very minute Particles of Water or other 


Fluids, ſeparated and divided by Motion, 


and as it were abſorb'd by the contiguous 
Parts of the Atmoſphere, as Water aſcends 
in ſmall Tubes, or thro' a Column of Sand, 
Aſhes, &c. for where this corpuſcular Attrac- 
tion takes place, it acts upon thoſe very mr 


or every way indifferently, perpendicularly a 
well as horizontally ; juſt after the ſame mar 
ner, as if they had no Weight or Gravit 
at all. 

"Tis manifeſtly from the ſame Power o. 
Principle of Motion, that the Sap riſes from 


pos'd. For ſince a Fluid will riſe in a ſmal 
open Tube of a given Diameter, to a geln 
Height; and ſince this Height is b Obſerv: 
tion ever in the reciprocal Ratio of the Di- 
SOOT: ERIN r 
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meter; tis plain that a Fluid, by this means, 


may riſe in ſmall Tubes to any given Height, 


provided the Diameter of the Tube be pro- 
portionally teſlened, 

EF AFTER this, it can hardly be doubted, 
but that the Blood in animal Bodys circulates 
E thro' the Capillary Arterys, and thro' the ex- 
E tremely minute glandular Strainers, and the 


almoſt infinitely ſmall vaſcular F7bri//z of the 


Bones, by the ſame Force, and upon the 
| fame Principle and Law of Motion. That 


chis may be done without any thing of muſ- 


E cular Force and Motion, 1s evident from the 
Circulation of the Sap from the Roots, thro' 
| the ſolid Trunks and Bodys of Trees, in the 


W Caſe juſt now conſider'd : but tho the Circu- 


| lation of the Sap be a thing evident in Fact, 
and plainly accounted for by this Principle or 
Law of corpuſcular Attraction; yet it would 
be impoſſible by any Force of Impulſe or 
Preſſure whatever, to drive Water thro' the 
Trunks or Bodys of Trees; and equally im- 
poſſible muſt it be, to drive the Blood and 
animal Liquors, by any mere Force in the 
Muſcles, thro' ſuch numberleſs and almoſt in- 
| finitely ſmall Tubuli, which are infinitely di- 
$ varicated, contorted, and branch'd out into 
all poſſible Directions. | | 
Bur beſides the numberleſs exceedingly 
minute and infinitely divaricated Tabuli, 
which conſtitute the fleſhy Parts of an ani- 
mal Body, and where only there is any muſ- 
ular Force or Action to be found; tis cer- 


H 4 tain, 


Bones: and to imagine that this Circulatiq 


cles have a principal Share in propelling th 


| fleſhy Tubuli of their contain'd Fluids, I ſhall 
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tain, in fact, that the animal Liquors ci. 


culate and paſs freely thro' the minuteſt ya. i 
cular Fibrillæ of the moſt ſolid and comp 


and Paſſage of Liquors thro' the Bones, 
owing to the impelling protruding Force d 
the Muſcles, muſt, I think, be a Point d 
Belief almoſt beyond the Power of the mot 
credulous. 5 

THAT the Force and Action of the Mut. 


Blood and animal Fluids thro' the larger ani 
more open Veſſels, and likewiſe contribute 
by a gentle ſqueezing to empty the minut 


prove hereafter in its proper place: but tha 
theſe extremely minute vaſcular Canals and 
Strainers ſhould be filld with their pre 
per Liquors by any ſuch protruding Foro 
of the Muſcles, is as impoſſible as it would 
be to propel, or drive Water from the Root 
thro' the ſolid compact Body or Trunk of a 
Oak; which is what cannot be done by anf 
Force of Impulſe, Protruſion, or Prefiur 
whatever. | 


PROPOSITION XXXVIL 


THE expanſive or centrifugal Farce | 
heated raref\'d Air, ſeparates and diſſolves it 
Parts of jolid Bodys; and intimately mixes al 
blends together the Parts of Fluids, ſo as " 
Hinder the Separation of their feterogenei 
Particles, 2 

T A1 
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fur the expanſive Force of the ele- | 
mentary Fire and Air, retain'd in the internal | 
WE Conſtitution of Bodys, is the univerſal Prin- 
| © ciple of Corruption, Diſſolution, and Flui- 
dity in Bodys; and that this Force, when it | 
prevails over the corpuſcular Attraction, diſ- 
unites and ſeparates the cohering Parts of the 
moſt ſolid and compact Bodys, is ſufficiently 
manifeſt, from what has been already prov'd 
Win the two laſt Propoſitions ; and that the 
ame expanſive rarefying Power, intimately 
mixes, blends, and unites the heterogeneous 
parts of Fluids, and hinders their Separation, 
Ei evident in Fact, from the commonly ex- 
perienc'd and well-known Effects of Rare- 
faction and Fermentation in Liquors. For 
while this Rarefaction and Fermentation 
continues, Corpuſcles of the moſt different 


WDcoſirys and ſpecifick Gravitys contain'd in 
the Fluid, are intimately mix d and confuſed- 
y blended together, and no ſeparation can be 
made. x 

an WW BUT as the expanſive Force leſſens, and 
che corpuſcular Attraction prevails, the denſer 
and more ſolid Corpuſcles unite, cohere, and 
Worm larger Corpuſcles ; which being ſepa- 
rated from the Fluid, and ſubſiding or taking 
Place according to their ſpecifick Gravity, 
s tbe Liquor refines and ſettles. After which 
25 on WWcparation, Condenſation, and Subſidence, 
amy Heat or Perturbation of Motion, which 
eneun{ex<rts and puts into Action the expanſive 
Flaſtick Elements, will again raiſe the Sedi- 
147 3 ment, 
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ment, and mix, confound, and blend the 
moſt different and heterogeneous Particles, 2 
before: and while the denſer and more ſolid 
Corpuſcles, whoſe Attraction and Coheſion 
are greateſt, are by this means rarefy'd and 
enlarg'd, they abſorb or take up a great of the 
Fluid, and render the whole Maſs thick, 
viſcid, and tenacious. _ 
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PART II. 


| Containing the more ab Laws 
{| which obtain in the Motion and Se- 
cretion of the vital Fluids, apply 'd to 
the principal Diſeaſes 7 Irregula- 
ritys of the Animal MACHINE. 


— 


PROPOSITION I. 
EE Blood Globules are ſpecifically 


A heavier than the Serum, and conſiſt 
x / Particles, which are endu'd with 
SEW 2 flronger corpuſeular Attrattion, 
and which receive and retain a 


Je degree of Heat, 


"Tis 
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'T1s commonly known, that the Blood of 
Animals, when view'd with a Microſcope 
while it circulates in its proper Veſſels, appears 
to conſiſt of numberleſs very minute red Glo- 
bules, or Spherule, ſwimming in, and equally 
diffuſed thro' a thin pellucid Water, Lymph, 
or Serum : Theſe two different Subſtance, 
tho of unequal ſpecifick Gravitys, yet while 
they continue to circulate in the Veins and 
Arterys, are equally mix'd and blended toge- 
ther, and kept from ſeparating by the Hear 
and Motion of the Blood, and the continued 
Action of the expanſive Element, as explain'd 
at Prop. 36, 37. Part I. PN ons 

BuT any Quantity or Portion of this com- 
8 Maſs, being let out of its containing 

eſſels and receiv'd in a Baſon or Porringer, 
and there ſuffer d to remain at Reſt, that the 
Parts may take place according to their ſpe- 
cifick Gravitys; the Globules uniting by their 
corpuſcular Attraction, will fink to the Bot- 
tom, and there form a Craſſamentum or co- 
agulated Sediment, while the Serum will at- 
cend and ſwim above it. And this, which is | 
a plain Matter of Fact and common Obſer- 
vation, evidently ſhews, that the Globules 
which form the Craſſamentum or Sediment, 
muſt be denſer or ſpecifically heavier than the 
Serum. | 3 

THr1s is generally the caſe in Fact, as e 
very body knows; tho it ſometimes happen WW 
that either by the Glutinoſity of the Log = 
Melli lilli, 
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- nentum, ſticking to the ſides of the Porringer, 
or by reaſon of adventitious Bubbles of Air, 
which the Blood gathers while it flows from 
the Orifice, the Craſſamentum will be kept 
from ſubſiding, and ſeem to ſwim upon the 
Top of the Serum. Burt even in this caſe, the 
Adheſion of the Craſſamentum to the ſides of 
| the Veſſel being broken off, and the adventi- 
tious Air ſuffer d to evaporate, the Craſſa- 
| mentum by its greater Weight and Denſity 
will ſink to the Bottom, and the Serum re- 
maln above it, as before. 
| THE obſerving that one of theſe Globules, 
$ while it paſſes a ſmall capillary Artery, will 
diſpoſe itſelf into an oblong Spheroid, and re- 
cover its ſpherical Figure, as ſoon as it is got 
out of that narrow Paſlage ; has induc'd ſome 
to conclude, that theſe Globules are thin Veſi- 
cles, or Bubbles blown up and diſtended with 
Air; and that the Reſtitution of the Globule 
o its former Figure, after it had been put out 
of it, muſt be owing to the elaſtick or expan- 
W ive force of the included Air. But this Re- 
W {utution of the Globules, is plainly to be re- 
ferr d to another Principle; that is, to the 
corpuſcular Attraction of their conſtituent 
Parts, by Prop. 34. by which all ſuch ſmall 
| Fortions of Matter, provided they are ſoft and 
ieling, that is, fluid enough, will be reduc'd 
little Drops or Spherule. , 
WW ſus let a Drop of Oil, or any other 
WT "(cid Liquor, be plac'd upon an horizontal 
ane, and gently preſs d perpendicularly by 

another 
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another Plane, and the Drop by ſuch Preſſure 
will be reduc'd to an oblate Spheroid, and 
preſently aſſume its ſpherical Form again, a 
ſoon as the upper Plane is taken off, and the 
Preſſure remov'd ; and this by the corpuſcular 


Attraction of its Parts, without any thing of Wl. 


Elaſticity or Expanſion by included Air: but 
that theſe Globules are not elaſtick Bubbles or 


Velicles fill d with Air, will be ſtill more el. 


dent from the following Obſervations. 

1. Ur o drawing off any Quantity of 
Blood into a Porringer, as the Blood cools, 
and the Globules unite by their mutual Attrac- 
tion, in order to the Separation and Subji- 
_ dence of the Craſſamentum, one may plainly Wi 
perceive, eſpecially by the help of a Micro- 
ſcope, that as the Globules preſs each other 
in their nearer Contacts, very conſiderable 
Quanritys of Serum will be forc'd or ſqueez' 
out of their Pores and Interſtices, but no Ar: 
which manifeſtly ſhews that their Cavitys 
were before fill'd and poſſeſs d, not with Ar, 
but with Water, Lymph, or Serum. 

2. Ir theſe Globules are Bubbles or Vel: 
cles blown up and diſtended with Air, let vs 
ſuppoſe the external Veſicle or Shell to be 3 
third Part of the whole Globule; which 1s: 
very liberal Allowance, with reſpe& to Bub- 
bles, whoſe Veſicles are commonly extreme) 
chin: then if the Globules, while diſtended 
and ſwimming in the Blood, be equal in 
Quantity to the Serum, which is a moderate 


Suppofition, and agreeable to e 
beiore 
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before the Globules can ſink, the Air con- 
' tain'd in them muſt evaporate and fly off, 
which being + of the Bulk of the Globules 
or * of the whole Maſs, it muſt follow from 
hence, that Blood when cold, and the Craf- 
ſamentum ſubſided, muſt loſe + of its former 
Bulk, ſtill retaining the ſame Weight: that 
is, three Pints of hot Blood freſh drawn off, 
would, when cold, be reduc'd to two Pints ; 
and its ſpecifick Gravity be increas'd in the 
ſame Ratio of 3 to 2. Bur 'tis certain that 
no ſuch thing happens in fact, and that the 
| Blood, when cold and ſettled, ſtill retains 
very nearly the ſame Bulk and ſpecifick 
Gravity. 

| SoME ſmall difference there will indeed 
| be, on the account of the Blood's Rarefaction 
| while hot, and its Condenſation when cold; 
and which is common to the Blood with all 
other Liquors : but by this Cooling and Con- 
denſation, the Blood increaſes its ſpecifick 
| Gravity, only in the Proportion of 527 to 
520, or thereabouts, as has been found by 
Experiments. 

3. Tye Blood-Globules in a Vacuum, re- 
tain the ſame Size or Magnitude as in the 
open Air, as Experience teſtifys; but were 
they Bubbles or Veſicles fill'd with Air, they 
| mult either in this caſe break by the great 
Expanſion of their included Air, or at leaſt 
be blown up to 70 or 80 times their former 


Bulk. 
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WH Ar has been faid, is abundantly ſuf. 
cient to demonſtrate, that the Blood-Globuleʒ 
or Craſſamentum, is ſpecifically heavier than 
the Serum; and that conſequently being mor 
denſe and compact, muſt conſiſt of Par 
which are endu'd with a ſtronger corpuſculzr 
Attraction: and as the Craſſamentum conſiſt 
of heavieſt and denſeſt Parts, ſo it muſt in 
conſequence be capable of receiving a greater 
Degree of Heat, and of retaining the Heat i 
once acquir'd longer than the Serum, which 
is of a more looſe and open Texture. 

Bo v for the particular proportional Denſity, 
or ſpecifick Gravitys of Blood, Serum, Cra 
ſamentum and common Water, the World 1; 
exceedingly indebted to the accurate Obſeryz- 
tions and Experiments of the learned Dr. Ju- 
rin, of which he has given us an Account in 

the Philoſophical Tranſactions, Ne 361. where 
by comparing and adjuſting his ſeveral Exper: 
ments, and taking a mean Proportion, he finds 
that the ſpecifick Gravitys of Blood, Serum, 
and common Water, are as 1054, 1030, and Wi 
looo reſpectively. From whence again 1 
muſt necceſſarily follow, that the Crafſamer- 
tum is ſpecifically heavier than the Serum 
becauſe this being ſeparated from the Blood, 
leaves the Remainder ſpecifically lighter than 
the mix'd or compound Maſs. ; 

T nx Blood-Globules in their natural ſtate, 
are plainly of a looſe, open, and ſpongy Tex 
ture, and contain in them a conſiderable 

Quantity of Serum ; which being drawn - 


1 
TY 
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4 by Diſtillation, is found to be ſtrongly ting'd 
with Oil and volatile Salts, and its ſpecifick 
Gravity is to Water, as 1080 to 1000. But 
che ſpecifick Gravity of the dry'd Craſſamen- 
um, after its contain'd Serum is drawn off, is 


and taking a mean Proportion, the ſpecifick 
Gravity of the Blood-Globules in their na- 
Wural ſtate, as determin'd by Dr. Turin, is as 
SCHOLI1UM. 
Tus greater ſpecifick Gravity of the Blood- 
EGlobules, is to be underitood of a natural, 
sound, and healthy State, and where they re- 
uin their due Proportion to the Serum; that 
is where the Craſſamentum, when ſubſided 
and ſettled in a Porringer, is nearly equal to 
Lymph which remains above it. But in 


a weak and languid ſtate of the Conſtitution 
and Blood, where the Craſſamentum bears but 


WE Cravity will be lefſen'd with its Quantity, as 
have often found by Experience: for in 
Girls under a Chlorofis, and in hydropical 
People, whoſe Blood runs moſtly into Serum, 

1 have ſometimes met with the remaining 
Lraſamentum, of equally ſpecifick Gravity 

with the Serum itſelf, which would continue 

0 float freely about it, even after the Blood 


Day or two. But in Fevers, which come on 
by Deplerion, or make their Attacks after any 
1 great 


E.. 1280: and by comparing Experiments, 


a ſmall Proportion to the Serum, its ſpecifick 


[had ſtood and ſettled in a cold Place for a 
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great Evacuations of the Serum ; the Blood 
or mix d Maſs, is often ſpecifically heavier 
than in its natural State; becauſe it contain; 
a greater Proportion of the Craſſamentun, 
while the Craſſamentum itſelf is {pecifically 
lighter than before, as being more heated and 
rarefy'd. 


PROPOSITION HI. 


THE Craſſamentum or globular Part if 
the Blood, is a ſtanding or fix d Quantity; ani 
zs not at all increas d or diminiſb d by the Aug. 
mentation or Diminution of the glandular K. 
CYetions. 


THrarT all the natural Secretions conſiſt of 
certain Portions of the Lymph or Serum, 
drawn off from the Blood in the Arterys by 
very minute Tubuli or Strainers, which arc 
too ſmall to admit the Blood-Globules, i, 
molt certain in Fact, and well known to eve- 
ry one who has the leaſt acquaintance with 
the Animal Oeconomy. Bloody Secretions, 
or ſuch as are ting'd and mix'd with the Glo 
bules, are always preternatural, and never 
happen bur in a morbifick State. Since there- 
fore all the natural Secretions are drains from 
the Serum, 'tis plain that the Serum of the 
Blood only, is -increas'd or diminiſh'd in pro- 
portion to the Secretions; while the Croſs 
mentum remains the ſame as to its abſolute 
Quantity, under any proportional Augmet- 
tation or Diminution of the glandular Secre- i 
7-7 SCH0- 
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Ty 1s Propoſition conſiders the Craſſament, 
only with reſpe& to the Evacuations by Se- 
cretion, which may be increas'd or diminiſh'd, 
| while the globular Part of the Blood as to 
its abſolute Quantity remains the fame : but 
| from other Cauſes, tis plain that the Craſſa- 
mentum may be increas'd or diminiſh'd in its 
| abſolute Quantity, together with the Fleſh, 
Fat, and other more ſolid Parts of the Body. 
Thus in the Nouriſhment and Growth of 
Animals, the Craſſament ought to increaſe 
proportional to the Serum, for otherwiſe the 
due Conſtitution, Texture, and Conſiſtence 
of the Blood would be loſt ; which muſt in- 
troduce a morbifick State. In weak and lan- 
| guid Conſtitutions, we ſee the Craſſamentum 
zs often waſted and waſh'd off, together with 
| the Fleſh and Fat, while the Serum abounds 

in too great a Quantity. 

IN other morbid Cafes, the Serum runs off 
| too faſt in the Secretions, while the globular 
Part remains in a very great and undue Quan- | 
uty and Proportion: a remarkable Inſtance of 
which, I met with in a Gentlewoman, who, 
a about the Age of fifty, dy'd of a dry 
Aſthma. She was continually afflicted for 
tour or five Months with a melting waſting 
Heat, her Pulſe being very ſmall and quick ; 
irom a Pint of whoſe Blood, after it had 
ood a whole Night in a froſty Seaſon, tho it 
had been very much condens'd with the Cold, 
| 12 | and 
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and the C- aſſume tim was ſunk to the Bottom 
ot the Porringer in a hard compact Subſtance, 
vet there did not remain on the Top, which 
could be pour'd off, above 27 Ounces of Se. 
rum: and when Blood was taken from the 
lame Gentlewoman in a warmer Seaſon, it 
would ſcarce ſeparate or throw off Serum 6 
nough to cover the Surface of the ſubſided 
Craſſumentum, after it had ſtood and ſetiled 
tor a long time. 

Now if we ſuppoſe the Blood-Globules, 
after their Subſidence, to retain their ſpheri- 
cal Figure, the Serum contain'd within their 
Interſtices, would be nearly equal in Quantity 
to the Globules themſelves: But becauſe the 
Globules when ſubſided muſt attract, and prek; 
upon each other, they muſt be ſuppos'd to 
touch, not barely in mathematical Points, but 
in ſmall phyſical Surfaces; and therefore, the 
Quantity of Serum contain'd within the Pore 
and Interſtices of their touching Points, muſt 
be ſomewhat leis; and conſequently the Cra 
ſamentum muſt have been nearly equal to the 
Serum: and yet the Blood-Veſſels in this caſe 
appear'd to be moderately full, and ſenſible 
Secretions were not large; from whence 1 i 
muſt follow, that the abſoluce Quantity ON 
rhe Croſſamentum contain'd in this Maſs of 
Blood, muſt at leaſt have been double to 


what is uſual in a ſound confirm'd ſtate 0 
Health, 


PR O- 
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PROPOSITION II. 


TO find the abſolute and relative Velocity of 
the Blood. 


| By the abſolute Velocity of the Blood, 1 
here mean that which it obtains at the Heart, 
or in the Aorta, before its Ramification and 
| Diviſion into Branches: and by the relative 
Velocity, I underſtand that which it obtains 
at any given Diſtance from the Heart, after 
any aſlignable number of Branches or Ra- 
| mifications. 
| Now if the Sum of the tranſverſe Sections 
of the Branches and Ramifications of the 
| /irto, were every where equal to the Section 
| of the main Trunk itſelf, tis manifeſt, that 
| the Velocity of the Blood in this caſe muſt be 
| cvery where the ſame as in the Aorta. Bur 
| lince it appears in Fact and by Experiments, 
that the Sum of the Sections of the Atterys, 
at every Diviſion, is greater than the Section 
of the common Trunk before the Diviſion; 
i muſt from hence follow, that the Velocity 
| 0! the Blood will be diminiſh'd at every Di- 
ion, as the Canals enlarge, and in the fame 
Froportion: and therefore the Ratio in which 
the Sections enlarge being given, the Ratio in 
which the Velocitys are diminiſh'd, will be 
llkewiſe given. 
FOR the abſolute Velocity: The Quantity 
of Blood thrown out of the left Ventricle, 41 
n a given time, being divided by the tranſ- wit 
49 - — wer 14 
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verſe Section of the Aorta, will give the 
Length of the Canal, or the Space thro Which 
the Blood moves in the Time given. 

THE left Ventricle, in its middle Size, i; 
capable of containing between three and "Ih 
Ounces of Blood: but it is not certain tha: 
this whole Quantity is empty'd into the Aorta, 
at every Contraction or Syſtole ; and therefore 
I ſhall ſuppoſe, that during the Time of one 
Pulſation only, two Ounces of Blood i; 
thrown into the Horta; and that the Heart 
contracts 80 times in a Minute, and then 
there will be 160 Ounces paſs thro' the Aorta 
in a Minute. 

AN Ounce of Blood i is 1,05 cubick Inches 
and conſequently 160 Ounces will be 264 cu- 
bick Inches. The Diameter of the Aorta i; 
about 0,7 of an Inch; and conſequently it; 
Section will be 0,4. of an Inch: and 204, the 
Quantity paſſing in a Minute, divided by 0,4, 
gives 000 Inches or 56 Feet, for the Length 
of the Canal, or Space deſcribed by the Blood 
in a Minute. And after the ſame manner may 
the Velocity of che Blood in the Aorta be de. 
termin'd, upon any other Suppoſition of the 
Quantity paſſing in a given Time. 


FOR the: relative or refpeetive I elocity 


of the Blood, after any given Number of 


Branches or Ramifications of the great Ar- 
tery : Let the Velocity in the Aorta be call'd 
and the Ratio of the Trunk to the Sum of th 
Sections of any two Branches, call e : then « 
being che Velocity at the Heart, the Vere 
after 


— 5 
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after the firſt Diviſion will be ae; at the 
ſecond Diviſion @ e, at the third a &, &c. 
conſequently at the thirtieth Diviſion the Ve- 
locity will be as 4 69. 5 

Now the moſt uſual Proportion which 
obtains between the Sections of the common 
Trunk, and the Sum of the Sections of its 
Branches, as Dr. Keil found by many Ob- 
ſervations and Experiments, is that of & 
nearly: upon which Suppoſition, let it be 
requir'd to find the relative Velocity of the 
Blood; for Inſtance, at the thirtieth Diviſion 
the Logarithm of 355 is 9,9065783; which 
multiply'd by 3o, the Index of the Power of 
e, gives 7,1973490, to which the Number 
anſwering in the Tables is 0,001575 ; and 
conſequently the Velocity at the Heart, is to 


the Velocity at the thirtieth Diviſion, as 


to 0,001575 ; that is, as IO00000 to 1375, 
or as 635 to 1. And therefore, if the Blood 
in the Aorta moves 55 Feet, or 660 Inches in 
a Minute, at the thirtieth Diviſion it will 
move but little more than an Inch in the 
lame Time. In like manner, at the fortieth 
Diviſion the Diminution of Velocity will be 


as 5456 to I; at the fiftieth as 46882 to 13 


and at the hundredth Diviſion as 2200000000 
o 1 nearly. This is upon the Suppoſition, 
that the Sections are augmented thro' all the 
Diviſions of the Arterys, in the fame conſtant 
Ratio of 124 to 100: but 'tis very probable, 
that a much leſs Ratio than this, muſt take 
place in the ſmall complicated Arterys; and 
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conſequently, that the Diminution of Velo. 


city cannot be ſo great as this Proportion 


would ſuppoſe it, tho the number of Di. 
viſions and Complications ſhould be much 
greater. 


PROPOSITION IV. 


MUSCULAR Motion is perform'd by th; 


mntrinfick Elaſticity of the nervous Fibrilla, 
contracting and reſtoring themſelves againſt the 
firetching Force of the circulating Blood. 


A MuscLE is a Bundle of ſmall Rlood- 
Veſſels, conſiſting of Arterys and their re- 
turning Veins, laid one upon another in very 
thin parallel Plates, running thro' the whole 
Length of the Muſcle ; theſe Blood-Veſſl 
or as they have been uſually call'd, longitudi 
nal, red, and fleſhy Fibres, are every where 
at ſmall Intervals, contorted and bound about 
with ſmall, tranſverſe, and ſpiral Ramifica- 
tions and twinings of the Nerves, which Ana- 
tomiſts have commonly call'd, the white, ſpi- 
ral, and tranſverſe Fibres. ” 

A MuscLE thus conſtructed, has its two 

Ends, call'd the Tendons, faſten'd to two 


Bones, one of which is fix'd and the other 


moveable; and by the Contraction of the 
Muſcle, the moveable Bone is drawn upon 
its Fulcrum towards a fix'd Point. But be- 
fore I proceed farther, it will be proper here 
to obſerve one remarkable Difference, be- 
tween the Muſcles of voluntary, and ow 
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of mere natural or neceſſary Motion, which 
ö this; that all the Muſcles of voluntary 
| Motion have their Antagoniſts, which act al- 
| (ernately in a contrary Direction, the one be- 
| ing {tretch'd and extended, while the other is 
E contracted by the Power and Command of 
the Will. But the Muſcles of bare natural 
E neceſſary Motion, have their contracting, and 
extending or ſtretching Powers within them- 
ſelves, and need no Antagoniſts. Now I ſhall 
ni the firſt place conſider what is in common 
| to both theſe, as neceſſary and eſſential to all 
| muſcular Motion whatever, whether volun- 
& tary, or barely natural and mechanical. In 
order to which, I ſhall here demonſtrate, as 
an evident Matter of Fact, that all the ner- 
vous Coats and Fibres which enter into the 
structure and Conſtitution of the Muſcles, 
are endu'd with an intrinſick Elaſticity, Spring, 
or Power of contracting and reſtoring them- 
| (elves, againſt a given Weight or Force by 
which they may be ſtretch'd ; and, that this 
| Elaſticity, or contractive reſtitutive Power, 
being a natural inherent Property of the Fibres 
| themſelves, does not depend on the Mixture, 
Efferveſcence, or Rarefaction of any Fluids, 
| Humours, or Liquors within the Body: this, 
llchink, will abundantly appear plain in fact 
| irom the following Confiderations. 

1. 'T1s manifeſt, that all the Veſſels in 
an animated Body, which conſiſt of flexible 
| diſtractile Fibres, are in a ſtate of Tenſion ; 
that is, they are both diſtended tranſverſly 


* and 
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and ftretch'd in Length, by the Quantity ang 


Momentum of their contain'd Fluids: for let 
any ſuch Veſſel as a Vein or Artery, for in. 
{tance, be cut tranſverſly, and the Blood he. 
ing let out, or hinder'd from flowing to the 
Wound by a proper Ligature, the oppoſite 
Sides of the Veſſel will contract, and come 
nearly to a Contact about the Axis; while the 
two Ends will recede both ways from the 
Point of Section, by the contractive Power 
of the Fibres, and leave an intermediate 
Chaſm or gaping Wound: which makes i 
evident, that the Veſſel, while it remain'd in. 
tire and in its natural ſtate, was diſtended 
tranſverſly, and ſtretch'd in Length, by the 
Quantity and Moment of the contain'd cir. 
culating Blood ; and conſequently, Contrac- 
tion 1n all their Dimenſions, is the natural in- 
trinſick Action of the Veſſels or Fibres them- 
ſelves: this Contraction therefore, is plainly Wi 
the ſtate to which the elaſtick Fibres tend by 

a continual Conatus, and to which they are 
preſently reduc'd as their proper and natural 
{tare of Reſt, as ſoon as they are freed from 
the diſtending ſtretching Force of the Fluids 
And that the vaſcular or organical Parts of the 
Body, are proportionally inlarg'd in all ther 
Dimenſions by the Quantity and Moment ot 
their contain'd Fluids, is farther evident from 
the Growth, or gradual Augmentation of 
Bulk in Animals : for every body knows 
that by the increaſed Quantity and Momentun 
of the accumulated Blood and animal Fluids 


the | AF 
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the Veſſels in their natural State and Growth 
are inlarg'd in proportion every way; that is, 
| freech'd in Length as well as diſtended and 
| viden'd in Breadth or Thickneſs: this there- 
fore is the proper and natural Action of the 
Fluids, to diſtend and {ſtretch the vaſcular 
Parts, and 1nlarge them in all their Dimenſions. 
| Againſt the diſtending ſtretching Power of the 
Fluids, the folid muſcular Fibrillæ continual- 
W ly exert a contractive or reſtitutive Force, by 
| which they are kept in their proper and na- 
tural ſtate of Tenſion, and without which 
| they would immediately be relaxed, and be- 
come uncapable of any Action at all. 

2. THAT this contractive Power of the 
muſcular Fibres, is a natural intrinſick Pro- 


| does not depend on any Mixture, or mutual 
Action of Fluids within the Body, is evident 
from hence, that theſe Fibres retain the ſame 
Property, after they are taken out of the Bo- 
dy and dry'd; as we fee in Thongs, Cat-gur, 
and other ſuch-like Cords or Strings, cut out 
of the muſcular Coats and Skins of Animals, 
which may be ſtretch'd out to a conſiderable 
Length beyond their natural State; and when 
the ſtretching Force or Weight is taken off, 
they will immediately contract again, and re- 
cover themſelves by their own native intrinfick 
Spring. — 
3. WulLE a Muſcle contracts, the Blood 
is forcibly ſqueez'd out of it, and during its 
ſtate of Contraction, it is more hard, enen, 
an 


perty of the Fibres themſelves; and that it 
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and ſolid than before; that is, it contains 
leſs Blood and Fluid in it when contracteg 
than when it is ſtretch'd and extended: which 
plainly ſhews, that this Contraction cannot 
be made by the addition of another Fluid 
from the Nerves, mixing with Blood in the 
Muſcles. 

'T1s well known, in Blood-letting, where 
a Section has been made in the Cephalich 
Vein, if the Blood does not flow free enough 
from the Orifice, the Velocity of the effluent 
Blood will be much increas'd and promoted, 
by clinching the Hand of the ſame Side, and 
bringing the Muſcles of the Carpus into x 
ſtrong Contraction: if this Contraction be long 
continu'd, the Velocity of effluent Blood wil 
be ſenſibly abated by ſuch continual bent; but 
if the Fibres are unbended, and the Muſcle; 
contracted again, by turns, the increas'd Ve- 
locity and Impetus of the Blood from the 
Orifice will be reſtor'd, and may be kept 3 
long as we pleaſe. This is the Matter of fad, 
and which happens thus ; the Blood with 
which the Muſcles of the Carpus are filld 
and diſtended, while they are ſtretch'd and 
dilated, being forcibly compreſs'd and ſqueezd 
out by the Contraction, is ſent directly in- 
to the Subclavian Vein, from whence it 
flows out at the Orifice, and increaſes the 
Velocity. 5 

Ir the Contraction be long continu'd, the 
Velocity will abate, and be but little, if at all, 


promoted ; at moſt, no farther than what may 


be 
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be done by a ſmall Quantity of Blood, which 
being ſuſpended from entring the Muſcles of 
me Carpus, now finds an eaſier and more open 
| way thro' the Orifice. But if thoſe Muſcles 
be alternately contracted and extended, the 
increas d Velocity of the Blood thro' the open 
Vein will be kept up; becauſe in this caſe 
| there is not only an increaſed Quantity of 
W 300d ſent to the Orifice, but a continual new 
Impetus given it by the contracting com- 
| prefling Nerves. Every body knows the 
power of Exerciſe, or any briſk voluntary 
Motion, in raifing the Pulſe and increaſing 
che Velocity of the Blood; and how this 4 
comes about, is very evident from this Prin- | 
ciple: for the Blood, forc'd with a new Im- 11 
perus thro' thoſe Muſcles, by their repeated } 
ſtrong Contractions, muſt communicate its 1 
© Motion to the reſt of the Blood, till the Pulſe =. 
gradually riſes, and the Heat diffuſes itſelf, as : 
ve find in fact. - dl 
Bur the moſt convincing experimental 
Proof of this, as true in fact, is from what 
may be obſerv'd in the Heart of a Dog, 
whoſe Thorax has been laid open, ſo as to 
give us a diſtinct view of that famous Muſ- 
cle in its curious and wonderful Motion, while 
de Animal is ſtill alive. 5 1 
I this caſe one may obſerve, that the 17 
Heart while it is in its Diaſtole, appears of ö 
very red and florid Colour; tis ſenſibly ſoft 
and yielding to the Touch, the vital Fluid 
Aows in it and ſhines thro it; and in ſhort, 
L al! 
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Syſtole it contracts inwardly into its own 


Facts, but likewiſe plainly inconſiſtent with 
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all the Circumſtances ſhow, that in this ſtae 
the Muſcle is fully repleniſh'd and diſtenge; 
with Blood: but as ſoon as it begins to con- 
tract, one may obſerve the Blood with an 
increas'd Velocity, flowing out of its who: 
Subſtance, thro' the coronary Veins into th 
Auricles; and while the Blood thus ruſhe; 
out, by the Compreſſion of the contracting 
nervous Fibres, the Heart manifeſtly change 
its former red and florid, into a much more 
pale and livid Colour; it is ſenſibly mor: 
compact and ſolid to the Touch, and every 
Circumſtance concurs to evince, that in it; 


Subſtance, and is more denſe, or takes up le; 
ſpace than before. 

Tr x Syſtole being over, and the Hear: 
returning to its Diaſtole, the Velocity of the 
Blood thro' the coronary Veins 1s abated, and 
the Muſcle recovers its former Redneſs, Flo- 
ridity and Softneſs : from whence 'tis mani- 
feſt, that in this caſe the Blood ruſhes into 
the whole Subſtance thro' the coronary Arte- 
rys, and inflates and ſtretches the Blood-Vet- 
ſels, in order to bend or ſtrain the Nerves for 
the next Contraction. 

4. Tur common Hypotheſis, which de- 
rives a new additional Fluid from the Nerves, 
to be mix'd with the Blood in the Muſcles, 
in order to their Inflation and Contraction, 1s 
not only contrary to all the foregoing evident 
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the Circulation of the Blood. For tis * 
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| ft by what has been here ſaid, that the 
glood in the Muſcles, during their Contrac- 
| tion, is ſo far from receiving any additional 
Fluid from the Nerves, that its Quantity is 
very much diminiſh'd, while it is ſqueez'd 
| cut with an increaſed Impetus and Velocity, 


| by the compreſſive Force of the contracting 
eeſtoring Nerves. 


concerning muſcular Motion is plainly incon- 
fſiſtent with the Circulation of the Blood, 
and with all the known eſtabliſh'd Laws of 
Nature in the animal Oeconomy : For tis 
bhere ſuppoſed, that the longitudinal Fibres, 
as they are call'd, which conſtitute the main 
| Body of a Muſcle, are divided at ſmall Diſ- 
E tavces by tranſverſe Fibres, as ſo many Li- 
| o-tures, into innumerable little Cells, Ve ſi- 
cilæ or Bladders, communicating with the 
AJood-Veſſels and Nerves; in which ſmall 
E Veſicles or Bladders, the Blood and nervous 


W tation; and by their Rarefaction and Expan- 
ſion, ſwelling and blowing up the little Ve- 
| ticles, the Body of the Muſcle is hereby in- 


flated and diſtended, or increaſed in Thickneſs 


| while it is ſhortned in Length. This is the 
common Hypotheſis, at leaſt ſo far as I am 
able to comprehend it, and which I take to 
| be incumber'd with ſeveral inſuperable Diffi- 
cultys. For, 

| IN the firſt place, no ſuch Fluid in the 
| Nerves could ever be found, as being mig 
| with 


Bu T beſides this, the common Doctrine 


Fluid mixing, preſently run into a Fermen- 
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with the Blood, would occaſion any ſuch 
Fermentation, Rarefaction, or Expanſion, 23 
is here ſuppos'd: and yet this is a Matter 
which certainly ought to have been well 
clear'd in fact, before it had been receiv'd a; 
a Law of Nature, and made uſe of to account 
tor other Phznomena ; eſpecially before ſo 
great a ſtreſs had been laid upon it, in ac- 
counting for almoſt all Diſeaſes. 
Bur ſuppoſing theſe muſcular Cells, Ve. 
licles, or little Bladders to be inflated, as is 
here imagin'd, by the expanſive Force of an 
included Fluid ; yet no ſuch Effect could fol- 
low, as ſhortning the Muſcle in Length and 
{welling it in Thickneſs : but the Conſequence 
in this caſe muſt be, that the Muſcle wonld 
be lengthned as well as thickned ; that 1s, it 
muſt increaſe its Dimenſions proportionally 
every way, which is the proper and natura 
Action of the Fluids upon the Solids, as has 
been ſhewn already. | 
PERHAPS it may be ſaid, that theſe Strings 
of Veſicles or little Bladders, when the Muſcle 
is ſtretch'd or extended, are drawn into oblong 
| Spheroids ; but when they are inflated by the 
Mixture of the nervous Fluid with the Blood, 
they are reduced to a ſpherical Figure, by 
which means their Axes will be ſhortned, and 
their conjugate Diameters enlarg d. But ſince 
the Veſicles muſt be al low d to be ſoft, flexi 
ble, diſtractile, and equally yielding ever) 
way; and ſince an included expanſive Fluid | 
muſt preſs its containing Veſlels equally every 
way, 
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way, that is, in the Direction of its Axis and 
| conjugate Diameter equally; tis manifeſt that 


W Diſtenſfion, muſt retain its natural or proper 
| Figure; and being equally diſtended and 
ſtretch'd in all Directions alike, muſt pro- 
portionally be inlarg'd in all its Dimenſions. 
But there is one thing farther which muſt in- 


che Muſcles can poſſibly happen, without 
Living an invincible Check, or putting a ſtop 
to the Circulation of the Blood. For ſince 
| the Blood circulates continually and freely 
| thro' theſe muſcular Veſicles, by the Hypothe- 
| fis, tis evident that theſe Veſicles muſt be 
| continu'd Canals with the Blood-Veſlels ; for 
| otherwiſe there would be a continual Extra- 
vaſation of Blood, which muſt ſoon put an 
end to the Circulation, and to the Life of the 
Animal. And ſince the Blood circulates freel 
taro' theſe muſcular Cells or Veſicles, 'tis 
| plain that as ſoon as ever they begin to inflate 
and blow up, the Blood muſt be immediately 
WE puh'd forward with an increas'd Velocity in 
me Courſe of its Circulation; which muſt 
| neceſſarily prevent any ſuch Inflation, Tume- 
faction or Diſtenſion in the Muſcles. Before 
theſe Veſicles therefore can be blown up and 
diſtended in the manner that is ſuppos d, the 
Exit of the diſtending rarefying Fluid muſt 
| be hinder'd ; that is, the Circulation of the 
| Blood muſt be ſtopt. And if any one ſhould 


| any Veſſel, notwithſtanding ſuch Preſſure or 


W tircly- overthrow this Hypotheſis, and that 
zs, that no ſuch Rarefaction or Expanſion in 


K doubt 


: , " — * 1 
1 I w3-- 2 — . 
1 . —— EA * es — ” — 
2 2 . — — p 
R . it ed SEE PSs he 1 — — — 0 
ä ry CODY. £00" - A — & — > * — — — ; — 
* 8 * — — — — — — EEE en — — 3 4 
n EMA — news 8. = — 8 — . — _ . 5 
ä Mi = 2 „ —n — — = X ft * 18 * * * £ —— 
W —.— 2 8 5 ah : 
— — — 4 . 
= - - — 0 — 7 PX. * 
I 113 — 2 
x 3 * wh : . 
a r * 
— — — —— * n 


130 Laws of the Motion and 
doubt of this, let him try whether he can 
blow up a Bladder or other Veſſel that is open 
at both Ends, and where the expanſive Fluid 
has as free an Egreſs as Ingreſs. But if thi; 
cannot be done, it mult be equally impoſſible. 
to inflate the Muſcles according to the com- 
mon Hypotheſis, while there is an open free 
Communication with the Arterys and Veins, 
Tü ESE things premiſed, the natural me- 
chanical Action of a Muicle will be now eafily 
underſtood and explain'd: for 'tis evident from | 
the Structure and Conſtitution of a Muſcle 
as already deſcrib'd, that upon the Contraction 
of tranſverſe and ſpiral Fibres, which are the 
Ramifications and Twinings of the Nerves 
the longitudinal, red, and fleſhy Fibres or 
Blood-Veſſels, which conſtitute the main Body 
of the Muſcle, muſt be ſqueez'd, contorted 
and drawn together, as being compell'd u 
follow the Motion and Direction of theſe 
contracting elaſtick nervous Cords ; by which 
means the Blood-Veſſels being, ſtraitned and | 
compreſs d, muſt be forc'd with ſome impe- 
tuoſity thro' the Muſcle, and propell'd foi. 
ward in the Courſe of its Circulation. Now 
if the Blood ſhould hereupon ſtop, and re 
turn no more to the Muſcle, 'tis plain that 
the Muſcle muſt for ever remain in this con- 
tracted State, as its proper and natural ſtate 
of Quieſcence to which it tends ; and where 
it would reſt, by the intrinſick elaſtick Powe! 
of theſe nervous contracting Fibres : But tt 
Blood having receiv'd a freſh Impetus by the 
on. 
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Contraction, and returning upon the Muſcle 
in the Courſe of its Circulation, ruſhes into 
the Blood-Veſſels, which being inlarg'd in all 
their Dimenſions by the Force and Impulſe 
of the returning Blood, the tranſverſe and ſpi- 
ral nervous Fibres muſt be hereby ſtretch'd, 
and the Muſcle extended ; by this means the 
glood-Veſſels being brought to their natural 
and due Extent and Capacity, and conſe- 
quently the ſtretching diſtending Force of the 
Blood ceaſing or diminiſhing, the contractive 
Power of the Nerves will in that ſtate begin 
to act agam, and reſtore themſelves with the 
fame Force by which they were ſtrerch'd and 
extended; till the returning propell'd Blood 
re-enters the Muſcle, and ſtretches it again, as 
before deſcrib'd. Now 'tis evident that theſe 
| two Counterforces being once thus adjuſted 
and æquipois'd, this alternate Contraction and 
Extenfion muſt be continu'd neceffarily and. 
| mechanically, without any Dependence upon 
| Will or free Agency, till the Aquilibrium be 
| broken, and the Motion ſome way or other 
| preternaturally interrupted and ſuſpended. 
| And from hence appears very plainly, what 
has been obſerv'd before; that every Muſcle 
| of mere natural involuntary Motion, has its 
contracting and ſtretching Powers within it- 
ſelf, or in its own Structure and Conſtitution, 
without needing the aid and aſſiſtance of an- 
tagoniſt Muſcles. | 
Bor where the Bones and Members are 
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Directions, by the command of the Will, che 
Author of Nature has every where in this 
Caſe provided the Animal Machine with an- 
tagoniſtical Muſcles, one of which is contrac- 
ted while the other is extended: and how the 
Matter ſtands in this caſe with reſpect to myſ. 
_ cular Motion, or how this voluntary Motion 
differs from that which is natural and neceſſa- 
ry, I ſhall now proceed to ſhew. | 

Now fince the Muſcles of neceſſary and 
voluntary Motion, have plainly the fame in- 
ternal Structure and Conſtitution, with reſpec 
to the Twinings and Ramifications of the 
Nerves with the Blood-Veſlels ; 'tis manifeſt 
they muſt have the ſame neceſſary mechanical 
Action: that is, they muſt be alternately 
ſtretch'd and extended, contracted and com- 
preſs d, in conſequence of their Organization 
and Structure; whether there be ſuppos'd to 
be any Interpoſition of the Will, or Influence 
and Impreſſion of the Mind upon them or 
not. 

AND here with reſpect to this neceſſary and 
barely mechanical Action of the Muſcles, thoſe 
which are intended for voluntary Motion, and 
which are therefore provided with Antagoniſts, 
are ſtretch'd and extended, or contracted and 
compreſs'd, together and at the ſame time: 
by means of which conjunct and uniform Ac- 
tion of the ſame pair of Antagoniſts, theſe 
Muſcles, ſo far as they act naturally, neceſſa- 
rily, and independent on the Will, are always 
kept in Ægquilibrio, as being continually = 

alter- 


Secretion of the vital Fluids, 133 


alternately impreſs'd with two contrary equal 


Forces. 

Bu T here the Author of Nature has put it 
into the Power, or under the Command of the 
Mind, by a Volition, Preference, Choice, or 
free Determination, to alter this AÆquilibrium, 
and turn the Balance one way or the other at 
pleaſure : that is, the Mind by willing, di- 
reting, or determining it, can impreſs the 
nervous elaſtick Cords, or Fibrillæ of any 
Muſcle which has an Antagoniſt, with a cer- 
tain Stimulus, Irritation, or compreſſive Ener- 
o9, by which the Muſcle ſo impreſs'd is 
brought into a ſtrong and forcible Contrac- 


tion, againſt the contrary much weaker, and 


| merely mechanical Force of its antagoniſtick 

Muſcle. - 

THr1s is evidently fo in fact, but the man- 
ner of it can no more be explain'd than the 
Union of Soul and Body, of which this is 
one of the Laws. Tis plain in fact, that ex- 
ternal Objects, by ſtriking and impreſſing the 
Organs of Senſation with a certain Stimulus 
or Irritation, excite their peculiar and appro- 
| priate Ideas in the Mind; and on the other 
hand, the Mind by willing, directing, and 
| determining it, can imprefs the Nerves with 
ſtimulating, contracting, and compreſſive Force 
upon the Blood-Veſſels, by which the antago- 
ſtick Muſcles are drawn in their reſpective 
contrary Directions at pleaſure. Now the beſt 


way of accounting for this, is, doubtleſs, to 


teſolve it into the Will and Power, or conti- 
K 3 nual 
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tum, without ever coming to a firſt Cauſe; 


the chief Cauſe of the Circulation of the 


ſuch elaſtick Fibre, being ftretch'd, muſt by 
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nual Preſence and Action of the firſt Cauſe, 
who has eſtabliſh'd ſuch a Law, and continues 
it in force and execution. They who do nor 
like this, may by Imagination create as many 
intermediate Cauſes as they pleaſe ; but they 
muſt either come at length to a firſt Cauſe 
and ſo take all this Round to no purpoſe, ot 
elſe run up the account of Matters in Infini- 


or, which is the ſame in the iſſue, ſuppoſe 
every ching to be Effect without Cauſe, or 
without any original independent active Power 
or Principle of Energy and Motion: which 
muſt reduce Religion and Philoſophy to the 
ſame deſperate State, and deſtroy all the Prin- 
ciples of Reaſon, as well as of Virtue and 
moral Conduct. 


( 
COROLLARY. | 
( 


FROM hence we may conclude the In- 
ſufficiency and Unuſefulneſs of the {ſeveral 
labour'd and learned Computations which | 
have been given us of the muſcular Force of 
the Heart, as if this was the only, or at leaſt 


Blood. 5 
Fo R ſince theſe muſcular elaſtick Fibrila 
are every Where twin'd and interwoven with 
the Blood-Veſſels, not only in the Mulcle: 
ſtrictly fo call'd, but alſo in the Glands, the 
muſcular Coats, and univerſally wherever any 
Blood- Veſſels are to be found: and ſince every 


ts 
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its Contraction compreſs the Blood-Veſſels, 
and ſqueeze forward the Blood; tis evident 
that the whole Force by this means impreſs d 
upon the Blood, muſt be the Sum of the 


Forces of all the elaſtick Fibres taken toge- 
cher, and conſequently that the Heart in this 


Caſe can contribute but its ſhare; and that 
with reſpect to other Muſcles, in proportion 
to its ſtrength: and therefore, to attribute the 


Circulation of the Blood to the ſole Impulſe 


and Protruſion of the Heart, muſt be extreme- 
y unphiloſophical and immechanical, as be- 
ing contrary to the plain and obvious Laws of 
Animal Motion. 3 | 
Bu x neither is this muſcular Action of the 
claſtick nervous Fibrillæ, and their Compreſ- 
ſion upon the Blood-Veſſels, the ſole Cauſe of 
the Circulation of the Blood ; for we know 
that Liquors may freely circulate thro' ex- 
ceedingly fine and almoſt infinitely ſmall 
Tubes, without any muſcular Force or Action 
at all; as is the caſe in Trees and Vegetables 
of all kinds, and likewiſe in the Paſſage of the 
| proper Aliment and nutritious Liquors thro' 
| the Bones and moſt ſolid Parts of Animal Bo- 
ds, where no muſcular Action can be con- 
ceived ; and which fort of Circulation or Paſ- 
age of Liquors, mult therefore be aſcrib'd to 
that other Principle or Law of Motion, 7. e. 
the corpuſcular Attraction, as explain'd and 


demonſtrated, Prop. 34. Part J. 
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PROPOSITION v. 


T HE, Nerves are repleniſtd with a ſoft ai 

Liquor, not much unlike the White of an Egg; 

erving to cool, moiſten, and lubricate the ner. 
vous elaſtick Fibres. | 
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| TE Ar the cortical Part of the Brain i; 
1 gailandulous, and contriv'd for the Secretion of 
[| 24⁊ certain Liquor from the Blood, and that the 
K Nerves take their original in numberleſs ſmall 
Pipes or Tubuli from theſe Glands, is plain 
Matter of fact, and confirm'd by the concur- 
rent Obſervation and Experience of all Ana- 
tomiſts: and that ſuch a Liquor as here de- 
ſcrib'd, is likewiſe actually found in the 
Nerves, and preſently diſcharges itſelf when 
any Nerve is cut or wounded, is equally true 
and undeniable in fact. 
THE firſt part of this Propofition therefore, 
i with reſpect to the actual Exiſtence of ſuch 
4 5 an oily lubricating Fluid in the Nerves, being 
evident in fact, muſt be allow'd as a thing palt 
all diſpute. And as to the latter part of the 
Propofition, the Neceſſity of ſuch a Fluid or 
Liquor to the Purpoſe here aſſign'd; it mult 
be alſo equally plain and evident, to any one 
who will conſider the Nature of ſuch elaſtick 
ſpringy Fibres, of which the internal Sub- 
ſtance of the Nerves conſiſts: for tis well 
known, that all ſuch elaſtick Fibres require a 
due Degree of moiſtning, ſoftning and lubri- 
cation, in order to retain their Flexibility and 
capa- 
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capacity of Extenſion ; when they are over- 
| heated and dry'd, they contract immediately, 
and become ſo {tiff and inflexible, as to be un- 
capable of ſtretching by any ordinary Force. 
| Sucn ſtiffneſs, hardneſs, and inflexibility, 
| is what always, in fact, happens to a Nerve, 
| when this animal Oil, or ſoftning lubricating 
| Liquor, is by any means obſtructed and inter- 


cepted; the Nerve depriv'd of it immoderate- 
h contracts, hardens and dries up, ſo as to 
boſe its proper and natural Action. 


ON the other hand, where the Nerves are 


= | too much ſoak'd and drench'd with this oily 
W lubricating Liquor, they preſently grow ſoft, 


lax, and flabby, and will eaſily yield to any 
| the leaſt ſtretching Weight or Force, without 
any Capacity of contracting and reſtoring 


E themielves. And theſe being the two moſt 
common and remarkable Diſeaſes of the Nerves 
and claſtick Fibres, ariſing either from the 


| Exceſs or Defect of this animal Oil or nervous 
Fluid; I preſume the Propoſition, from what 
bas been here ſaid, muſt be thought ſuffici- 
| ently confirm'd ; unleſs it be with thoſe who 
from the Credit of a bare Hypotheſis, with- 


out any Proof, have aſcrib'd to this animal Oil 


or nervous Fluid, an Office, as they imagine, 
of much greater importance, under the Name 
of Animal Spirits; while it has been thought 
to be the main Cauſe of muſcular Motion, b 

mixing and rarefying with the Blood in the 
| Muſcles, thereby diſtending and widening them 
| tranſverſly, while they are contracted and 
& lhorined longitudinally. Bur 
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1 Bv T having already, as J think at lea 
| eſtabliſh d a true Theory of muſcular Motin, 
=_ upon evident Facts, and ſhew'd the Falſhoo, 
of this Hypotheſis, as contrary to the Laws of 
Nature, and the Motion of the animal Fluids, 
I ſhall here ſpare myſelf the Trouble of am 


farther Confutation. 


PROPOSITION VL. 
THE Lungs are a Muſele ; in which th 
Air performs the ſame Office with the Blood it 
other Muſcles. 


Tur Trachea, as is commonly known, hs 
ving enter'd the Cavity of the Thorax, d- 
vides itſelf into two main Branches; each d 
f which ſends forth an infinity of ſmaller 
[+ Branches and Ramifications, which are com. 
plicated and interwoven into innumerable . 
ſiculæ or little Bladders, all communicating Wl 
| with the common Trunk. Each Lobe of th: i 
i Lungs is divided into a certain number of Le 
| bules, and each Lobule into theſe extreme 
minute Veſicles. The Blood-Veſſels being tit 
Branches and Ramifications of the pulmonar 
| Artery and Vein, are diſpers'd and interwore 
x in a very curious and fine Net-work, wit 
1 theſe bronchial Lobules and Veſicles; a Branct 
"8 or Ramification of the pulmonary Artery, wit 
q! its correſponding Vein, attending every Divilo 
| and minuteſt Sub- diviſion of the Trachea. 
|  _Eacn Lobule confiſting of the Branche 
ih and Ramifications of the — artende 
| Will 
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ich thoſe of the pulmonary Artery and Vein, 
W i; wrapt up in a common Coat or Tegument; 
Ind the Lobes which they thus conſtitute, are 
hewiſe inclos'd and wrapt up in their com- 
mon Coats or Coverings, by which they are 
gaſtned, compacted, and bound together. 
W From which Structure and Contrivance of 
chis curious Organ, tis manifeſt that the Blood- 
veſſels muſt neceſſarily follow the Motion and 
Direction of the bronchial Veſiculæ of Air- 
@ Bladders, both which mult be either extended 
and divaricated, or contracted and compreſs'd 
et the ſame time. 
uus when upon raiſing the Breaſt, the 
Air ruſhes in thro' the Trachea, and diſtends 
or blows up the Veſicula which communicate 
E with the common Trunk; 'tis evident the 


3 Blood-Veſſels to which theſe Yeficule are 


WE fften'd, muſt at the ſame time be ftretch'd, 
diſtended and divaricated : by which means, 
chere will be an open and free Paſſage made 
W for the Blood from the right Ventricle, to 
fow in, fill up, and diſtend all the Branches 
of the pulmonary Artery and Vein. But when 


E Bandages of the Bronchia, the muſcular 
Coats of the Lobules and Veſicles, together 
with the muſcular Coats and Fibres of the 
q Blood-Veſſels, at the ſame time contract; 
hereby the Blood is forcibly propell'd and 
queer d out thro' the correſponding Branches 


[to the left Ventricle of the Heart; by the 
I Con- 


the Thorax ſubſides, the cartilaginous annular 


and Ramifications of the pulmonary Vein, 
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Contraction of which, it is driven into the 
Aorta. 
ALL this is obvious to the Sight, in a living 
Dog, whoſe Thorax has been laid open; 
where tis viſible, that when the Lungs ar 
blown up and diſtended with Air, the Blood. 
Veſſels are at the ſame time ſtretch'd and di. 
varicated, and the Blood ruſhing in thro! the 
Branches of the pulmonary Artery, the whole 
Subſtance of the Lungs becomes red, florid, 
and diſtended with Blood, while the Veſicle 
of the Trachea are diſtended with Air : hut 
when the bronchial Tabuli and Veſicles con. 
tract, the Breaſt ſubſides; the whole Subſtance 
of the Lungs being compreſs'd, grow more 
compact, and the Blood 1s forcibly driven 
thro' the Branches of the Vena pulmonars, 
into the left Ventricle of the Heart; and n 
' ſhort, every thing happens here after the ſame 
manner, as has been obſerv'd, in the Syſtole 
and Diaſtole of the Heart itſelf : from whence 
'tis ſufficiently evident, that the Lungs act as 
a Muſcle; and that the Air in the ſmall Wi 
Tubes and Veſicles of the Trachea, perform Wl 
the ſame Office with the Blood in other 
Maudcles.  -- eh 
No w ſo far as Reſpiration is purely me. 
chanical and neceſſary, the Muſcles employ'd | 
in it, have their contracting and ſtretching 
Powers within themſelves, ſo as to ſtand m 
need of no Antagoniſts : and after what mal- 
ner the Quantity and Moment of the circu. 


lating Blood act as a Balance or Counterpol 
Wi 
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o the contracting reſtoring Power of the 
W Nerves, has been ſhewn already. But becauſe 
mis Act of Reſpiration is likewiſe partly vo- 
untarv, and the Muſcles employ'd in it are 
W :ridently in ſome meaſure under the Com- 
mand of the Will; it will be neceſſary to 
Conſider this Matter a little farther, and to 
gew what are the true and real antagoniſtick 
powers in this voluntary Action. 
ur the intercoſtal Muſcles and Dia- 
E obragm, by which the Ribs are raiſed, and 
de Cavity of the Thorax enlarg'd, have no 
proper Antagoniſts within the Body, is well 
known and commonly allow'd : and yet with- 
out ſome ſuch antagoniſtick Power, the Act 
of Reſpiration muſt be purely mechanical and 
WE nccflary, and could not be at all ſubject to the 

Command and Direction of the Will. Here 
W therefore the Author of Nature, by an extra- 
ordinary Contrivance, has made the Lungs 
© (thro' the Interpoſition and conjunct Action of 
che common Air or Atmoſphere) the proper 
antagoniſtick Power to the intercoſtal Muſcles 
and Diaphragm. And how this is brought 


follows. | 7 

| Tis commonly known, that the exter- 
nal Air or Atmoſphere preſſes upon the Sur- 
[face of an animal Body, as well as upon the 
W urfaces of all other Bodys immerſed in it: 
and that this Weight or Preſſure upon a given 
Lurface, is equal ro the Weight of a Column 
©! Quickſilver, whoſe Baſe is the given Sur- 


face, 


about and effected, will be plain from what 
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face, and its Altitude 30 Inches. No dh 
Weight of a cubick Inch of Mercury is 8, 
Ounces Avoirdupois; and therefore the Weigh 
of a Column of Mercury, whoſe Baſe is oy 
ſquare Inch, and its Altitude 30 Inches; 
243 Ounces. And if we ſuppoſe the wha 
Surface of the Body to contain 15 ſquare Fex 
or 2160 Inches, the Weight of Air prefln Wi 
upon the Surface of ſuch a Body will | 
524680 Ounces, or 32780 Pounds Weight 
The Thorax, which is rais'd and depreſs d a. 
ternately in Reſpiration, may be conſider da 
a Cylinder, whoſe Circumference is 40, an 
its Altitude 8 Inches ; of which Cylinder, the 
convex Surface will be 320 Inches; and com- 
fequently the Preſſure of the Air upon it, wi 
be equal to 4860 Pound Weight. 1 
= IT muſt be obſerved here, that the rea Wi 
1 why ſo great a Weight or Preſſure upon th: We 
dur face of the Body has no ſenſible Effed, 
this; that the internal Cavitys of the Bod), 
and the Interſtices of the Blood and animi 
Fluids, being all fill'd with Air of the fam 
Force and Spring with the external Air, whit 
theſe two equal Forces in contrary Direction 
are kept in Æquilibrio, they will mutually fur 
| port and balance each other; and every thing 
ö vill remain in the ſame State either of Moti! 
= or. Reſt, as if there was no ſuch Weight 
Preſſure at all: but when once the quillt. 
| um is broken, and one of theſe Powers preval 
1 over the other, the Effects will be very gt 
and ſenſible, as we ſhall ſee farther on. 


No 
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Now from hence it is evident, that the 
ntercoſtal Muſcles and Diaphragm cannot act 


Jof the Thorax, unleſs the external Air be at 
che fame Inſtant of Time admitted into the 


W Lungs, to fill up the internal enlarg'd Cavity 


of the Breaſt, and thereby ſupport it againſt 
he Weight and Preſſure of the external Air. 
E For ſhould we ſuppoſe the Ribs to be raiſed, 


q out the admiſſion of the external Air; the 
external Surface of the Thorax muſt, as has 
been ſhewn in that caſe, ſuſtain a Weight or 


gainſt which the elevated Ribs could not poſ- 
W ibly be ſupported by the natural Power of the 


of the Air into the Lungs, by which the in- 
W ternal Cavity being fill'd, the elevated Ribs 
vill be ſupported and kept in Aquilibrio, a- 
gainſt the contrary Weight and Preſſure of 
che external Atmoſphere. 

= AND for the ſame Reaſon that the Thorax 
aannot poſſibly be rais'dand ſupported: without 
laſpiration, or the Immiſſion of the external 
Air into the Lungs, it muſt neceſſarily ſub- 
W ide, upon the Emiſſion of the Air, in Expi- 
ation; ſince otherwiſe it muſt continue 4 
died and ſuſtain'd, in oppoſition to a Weight 
gainſt which it could not poſſibly be rais d at 
lt: which is equally impoſſible. 
Vor un rARV Reſpiration therefore is 


2 cles 


do as to raiſe the Ribs and enlarge the Cavity 


and the Cavity of the Thorax enlarg'd, with- 


breſſure equal to 4860 Pound: a Weight a- 


Muſcles, without the inſtantaneous Immiſſion 


. ww F 1 E A . . 4 2 1 
Ah 8 xo ACC I _ , 
. 28 F * 4 hs . 5 — . CN 2 2 e 5 

yo 2 3 1 83 7 . 8 3 — - _—_ b. C arg — Lene Ts : 1 8 5 ks 15 

Ly ” 2 _ — - = r — . ER . 12 * S eee * 1 2 0 4 ; 1 3 * 

—_— „4 N ; * ey - "Ow 2 MEETS ny” — FR * — er ee 
lb PII Ing it.4f® lt oe RATES n SAS 2 — Ne FFT 
er ee ee, : „ 2 ——— 
8 - with. . WH a = x | 1 
r r — 
— En — — — * « 
. l | 


dus pertorm'd : When the intercoſtal Muſ- 
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junct Action of the Atmoſphere, is the ante 


Diaphragm. 


come about, that upon any ſuch Compreſſion 
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cles and Diaphragm are ſtrongly impreſs 
and contracted by the Power of the Will, the 
external Air ruſhes in to fill up the internal 
Cavity, and ſupport the riſing Breaſt again 
the Weight of the Armoſphere. On the other 
hand, when the muſcular Coats and Fibres of 
the Lobes and Veſicles of the Lungs are for- 
cibly contracted by the ſame Action of the 
Will, and the contain'd Air driven out, the 
Weight of the Atmoſphere muſt again tak: 
place, and neceſſitate the Thorax to ſubſide 
to avoid a Weight or Preſſure roo powerful 
for the contractive Force of the Muſclez 
which had before rais'd and ſuſpended the 
Thorax. From whence tis plain, that as the 
Air admitted into the Lungs is the means d 
ſuſtaining the elevated Breaſt, againſt the o- 
therwiſe inſupportable Weight of the Atmo- 
ſphere ; fo the ſame Weight and Preſſure of 
the external Air, neceſſitates the ſubſiding of 
the Thorax, upon the Contraction and Com- 
preſſion of the Lungs. And after this mar- 
ner the Lungs, by the Intervention and con- 


goniſtick Power to the intercoſtal Muſcles and 


SCHOLIUM I. 
SINCE the Blood-Veſſels, when the Mut 


cles contract, are ſtrongly compreſs'd, and tit 
Blood forc'd out of them, as has been ſhew!; 
a Difficulty may here ariſe, how it ſhouls 


the 
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e Blood is not driven equally both ways, or 
W wo contrary Directions at the ſame time. 
ow to Prevent this Effet, which muſt be 
conſiſtent with animal Life, and ſoon put a 
op eto the Circulation of the Blood, the Au- 
nor of Nature has in the firſt place provided 
Veins, at certain ſmall a with 
es, which open towards the right Ven- 
Wi of the Heart, to make way for the Paſ- 
of the Blood in its natural Courſe; but 
and cloſe the contrary way, ſo as to pre- 
ent any reflux of the Blood back again upon 
be Arterys: and at the ſame time, the reflux 
of the Blood from the Arterys, is prevented 
be ſtrong Valves which ſhut up the Ori- 
the Aorta, and which opening to ler 
WW: 01000 pals from the left Ventricle, do pre- 
Wi) cloſe again to hinder its return from the 
Aterys upon the Heart; by which means, 
en the Blood-Veſſels in a Muſcle are com- 
rresed and conſtring'd by the contracting e- 
aſtick nervous Fibrillæ, it muſt neceſſarily be 
driven forward in its natural Direction; that 
eing the only way in which any impreſs'd 
Force can determine it. 
ho r ſecondly, it muſt be obſerved farther, 
chat all muſcular Motion is propagated ſuc- 
Peeſſiwely, according to the natural Direction 
et the Blood in the Courſe of its Circulation. 
or ſince the Blood-Veſſels are ſtretch'd and 
Wiltended by che Influx of the Blood from the 
Heart; if theſe Veſſels are ſuppoſed to be 
Aided into innumerable ſmall tranſverſe con- 
„ tiguous 


— TA — 
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tiguous Sections, tis evident that all the Sec. 
tions thro'out the whole Length of a Veſk|, 
will not be ſtretch'd and diſtended inſtantane. 
ouſly and preciſely at the fame time; but ſue. 
ceſſively, in conſequence of the ſucceſſe 
Motion and Propagation of the Blood. And 
ſince the muſcular elaſtick Fibres contract 
conſequence of, and in proportion to the 
ſtretching diſtending Force of the Blood, ü 
plain that the Contraction muſt firſt begin 
where the Diſtenſion was firſt made; and be 
propagated ſucceſſively after the ſame manner, 
and in the ſame Direction. 
TH 1s ſucceſſive Propagation of muſcular 
Motion is very viſible in the Heart, who" 
Auricles begin to contract firſt, and the. 
Ventricles at a very ſmall but ſenſible interya, 
as the Blood 1s propell'd forward. And thi 
ſucceſſive propagation of Motion, will be 
more diſtinct and ſenſible as the Heart grow: Wi 
weak, and the Motion flow and languid : . 
then it may be plainly perceiv'd, that the M- 
tion begins at the right Auricle, from whence 
it proceeds to the left, and from thence to tis 
Ventricles; and the right Auricle will cor 
tinue moving, or dilating and contracting id 
ſome time after the left Auricle and Ventrick 
are at perfect reſt. 1 
Bu T this ſucceſſive propagation of muſoi- 
lar Motion, is moſt viſible and remarkable! 
the Inteſtines ; where the alternate Dilatatidl 
and Contraction beginning at the Stomach, 
continu'd by ſucceſſive Undulations theo 
wh” 
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I whole Length of the Guts; by which means, 
beir Contents are ſtill preſs'd and ſqueez'd 


\s 


ward towards the Anus: but upon any vio- 
Wnt and preternatural Inverſion of this Mo- 
Win, the Contents of the Inteſtines are all 
Wrought upward, and diſcharg'd at the Mouth. 
ad after the ſame manner, the Blood muſt 


* 


e driven back upon the Heart, and all the 


7 
= 
= - 


es and Flood-gates of the Machine broke 
pieces, were it not for this natural Direc- 
n and ſucceſſive Propagation of muſcular 
Wotton ; which miſchief is hereby effectually 


revented. 


SCHOLIUM u. 
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Ax oTHER Queſtion may be rais'd upon 
Wis Subject, of which it may not be amiſs 
take ſome notice here; and that is, How 
Wn claſtick Fluid, ſuch as the Air, ſhould be 
Y ways neceſſary to the Ends and Purpoſes 
breathing. For tis manifeſt, that any 
cher Fluid, tho nor at all elaſtick, in which 
ur Bodys might have been immers'd, muſt 
von the Elevation of the Thorax have ruſh'd 
o the bronchial Veſculæ, fo as to diſtend 
Wd fill them up: and upon the Contraction of 
Pele Veſicles, the Blood-Veſlels of the Lungs 
Wult have been conſtring d and compreſs'd, 
Wd the Blood driven forward after the fame 
anner: and conſequently, ſome other im- 
rant uſe of the Air in Breathing muſt be 
W'ow'd, beſides this alternate Dilatation and 
L 2 Com- 


042 Lea — — e —— rd 7 
2 ' $20 G a i = * nds 5 a 9 
8 r DR.. 5 — * 
c FI, a _ 
— DE as = 2 
A 22 . — 1 


> * 
e wer 
IRA Of * 


2, 


A 


2 2 ay 
W341 . . * 7 7 A 4a 5 % 
Fas . e eee Edda td 9 r 2 — * I 4 2 
n y : EN ED = IEF _ > * 
* . S ED _—_ Dr "vs 2 un — n ET” O , - 3 ax 4 —_ 
2 W N _— " . 88 Mah AT Rh S 2 3 N . <a 4 ada - — —— — — — — ih - — a * 
1 85 - 1 * — ey 2 N — ISAT SL a - 72 — — —— - — — — —— —— N : 


* 4 17 7 * += 
: ot . <A as 
—— — TE 


- —— - my © 
— — r rr > 2 , 2 2 _ IA ret 
uU ‚ nnr cw 2— 
2 ju 1 = N 5 9 4 
jm _— SA 71 OFT * n 
* e = WL, T9 "= * - 7 -* 
- a Yr 
Aw r N 


 Mafs, while the Air before contain'd in it, be 


the Veſicles, aud the Blood ſqueez'd and pr 


tural Hear and Fluxility of the n 
| 418 
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Compreſſion of the Blood-Veſlels, in the mii 
cnlar Action of the Lungs. 

No w 'tis certain from Prop. 35, 30. Part] 
that the Air join'd with elementary Fire, i; 40 
ſolutely neceſſary to keep up the Fluidity ant 
natural Heat of the Blood; without which 
it muſt immediately cool, condenſe, and he. 
come a fix'd folid Mais : and 'tis extreme 
probable, at leaſt, that as the Air is thus 
ſolutely neceſſary to theſe Purpoſes, ſo then 
is a neceſſity likewite of a continual ſupplyd 
cool freſh Air, to be diftus'd thro' the wha 


ing over-heated and rarety'd, is perpetualh 
flying oft thro' the cutaneous Glands in Per 
ipiration, and perhaps thro' all the other Ex: 
cretory Ducts and Out-lets of the Body. 
BuT there ſeems no way ſo proper aui 
convenient for ſupplying the Blood with fre 
Air, as from the Lungs, thro' which the whole 
Mats ſucceſſively paſſes. From theſe bros 
chial Veſiculæ, the finer and more attenuate 
Parts of this elaſtick Fluid, by means of ce- 
tam very minute tranſverſe Tubuli, may I 
drawn off, convey'd into the Blood-Velitl 
and mix d with the Blood; while the groſe 
Element is driven out by the Contraction dt 


pell'd forward by the muſcular Action of the 
Lungs, as before explain'd. 85 = 

A DUE Quantity and Proportion of MM 
ætherial Fluid, is neceflary to keep up the i 


I 
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lass: but where it too much abounds, as 
1 ing retain'd and pent up by the too great 
WVicidity of the Maſs, the heated rarety'd Air 
or paſting off as the freſh Air is deriv'd ; the 
oood, in this caſe, muſt become turgid and 
Hatulent, run into preternatural Ferments, and 
W ccr-(tretch and diſtend the containing Veſ- 
s, eſpecially in the Glands and Lymphaticks; 
e Conſequences of which are very obvious. 
Pris very plain that the natural and due State 
of the Blood and animal Fluids, muſt depend 
Nery much upon the juſt Balance and Aqui- 
Woile of the external and internal Air: while 
Whis Aquilibrium is duly maintæin'd, the ani- 
mal Fluids are cæteris paribus, in a natural 
End good State; but this /&quipoiſe being 
broken, either by increaſing the Viſcidity of 
Whe Blood, and a too great Quantity of Air 
Wderain'd in it, or by leflening the Weight and 
Preſſure of the Atmoſphere, the Effects muſt 
We very ſenfible and conſiderable, eſpecially 
upon Valetudinarians ; and above all, ſuch as 
Þre ſubject to the peculiar Diſeaſes and Dit- 
gorders of the Head and Stomach : for in ſuch, 
e Cauſe here aſſign'd muſt be attended with 
W''crernatural Heats, aſthmatick Breathings, 
W'\iicrical Suffocations, Lethargys, Vertigo's, 
E\poplexys, Epilepſys, and all the Appearances 
id Symptoms of Over-fullneſs, Rarefaction, 
Pad Diſtenſion. 

Now as theſe Diſeaſes are ſome of the 
Moſt grievous that can befal us, in which the 
ietching diftending Force of the Blood over- 
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hence how much it concerns the Phyſician, i 


Life, Vigour, and Briſkneſs of Thought a 


guid and dull; his Pulſe weakens, his natuii 
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powers the contractive reſtitutive Force of the 
muſcular nervous Fibrillæ, tis plain fron 


all ſuch caſes, to reduce the Blood and animy 
Fluids to a due ſtate of Fluxility, and to 5. 
lieve the over-ſtrain'd Veſſels by proper an 
timely Evacuations, that the motive Fibr; 
may be at liberty to contract and recover thei 


elaſtick Tone. 


PROPOSITION VI. 


TO explain the Flux and Reflux of the vu 
Fluid, or the occaſional Elevation and DepreſnWi 
of the Blood. 4 


"Tis well known, that the animal Con. 
tution is ſubject to very conſiderable Alt- 
rations and Changes, with reſpect to the di 
fus'd Heat and Efflatus of the Blood, and ti 


Motion. A Man ſometimes finds him 
ſtrong, active and lively; his Pulſe is raiſed, | 
his natural Heat diffuſed, and he is ex 
way diſpos'd for Thought and Motion : "WM 
another time the ſame Perſon is liſtleſs, lai 


Heat retires, and he is altogether unfit fora 
Action of the Body or Mind. This Recy" 
cation 1s commonly call'd the riſing and fill 
ing of the Spirits : and as this Viciflitude a 
interchangeable State of the Conſtitution falk 
under every one's Obſervation and Experit% 
ſo every body knows by what means the d. 


1 
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nis are depreſs'd and ſunk, and what the 
uſual Methods are of raiſing them: but 'tis 
my buſineſs here only to explain the Mecha- 
niſm of thoſe different Phænomena or Appear- 
ances, and to ſhew from what Cauſes and by 
W what Means they are induced and brought 
about. 
Po M what has been ſhewn, Prop. 4. it 
muſt, I preſume, be ſufficiently evident, that 
all muſcular Motion is per form'd by the in- 
uinſick elaſtick Force of the nervous Fibrillæ, 
contracting and reſtoring themſelves againſt 
the ſtretching diſtending Force or Impetus of 
W the refluent Blood: and conſequently, as long 
W 2; theſe two Counter-Weights or Powers are 
kept in Æquilibrio, and their natural and due 
E Balance maintain'd, the alternate Dilatation 
and Contraction of the muſcular Organs will 
be regular, and the animal Conſtitution ſound 
and healthy. But where theſe motive Powers 
ie too high or fink too low, or where the 
Aquilbrium is broken, by one of the Counter- 
Forces prevailing over the other, the Motion 
muſt become-irregular and preternatural, that 
ss morbifick or diſeaſed. 
Ix therefore the Dilatation of any muſcular 
Organ be ſtrengthned and increaſed, by the 
| Increaſed Momentum of the refluent Blood, the 
© claſtick motive Fibrille from the Stimulus of 
| their ſtretch or bent, will contract themſelves 
more forcibly to a certain Degree, proportional 
o the ſtretching diſtending Impetus of the 
Blood, by which the Ægquilibrium of the two 
L 4 Counters 
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Counter-Forces will be ſtill retain'd ; but the 
Action of the Muſcle, or its alternate Dilata. 
tion and Contraction, will be quicker, ſtronger, 
and more intenſe. And this Augmentation gf 
muſcular Motion, may be either in a juſt and 
due Proportion, fo as to increaſe and perfet 
the animal Strength, Activity and Vigour, or 
in a preternatural and immoderate Degree, < 
as to become morbifick, and very pernicious 
to the Animal Conſtitution, 

Bur where the Force and Impetus of the 
Blood ſhall be too ſtrong for the contraGtire 
Power of the nervous elaſtick Fibres, the 
AÆgquilibrium will be broken, and the Action 
of the Muſcle muſt become weak and languid, 
by a Diminution of the contractive Force, 
now overpower'd by the contrary ſtretching 
diſtending Force of the Blood ; while on the 
other hand, where any ſuch muſcular Organ 
depriv'd of its due Quantity and Proportion of 
Blood, the nervous elaſtick Filaments contrac- 
ting by their own innate Energy, the muſculzr 
Action muſt weaken and languiſh, from thc 
Diminution of the ſtretching diſtending Force 
of the Blood, now overpower'd by the com- 
preſſive Force of the contracting Nerves upon 
the Blood-Veſſels. Now after what manner 
muſcular Motion, and all animal Force, Ac 
tivity and Vigour, may be rais'd or deprels' 
by the Afflux and Reflux of the Blood to and 
from the Head and ſuperior Parts, will appe' 
from the following Phenomena, and the plan 
and obvious account of them. 


PH NC. 


Secretion of the vital Fluids. 153 


| Arr Opiates, volatile Salts, inflammatory 
| 3 opirits, heating fermented Liquors, volatile 


4 pungent Aromaticks, Camphire, Saffron, and 


un general all Subſtances which conſiſt of very 


pos d with a ſmall degree of Heat, to rarefy 
and run into a Fermentation and Flatus; pro- 
| duce their Effects immediately upon the Sto- 
mach, by raiſing the Pulſe, diffuſing the Heat 
of the Blood, and increaſing the Force and 
® \igour of animal Motion; and this before 
any Digeſtion, Chylification, or Conveyance 
of thoſe Subſtances into the Blood, can be 
E {uppos'd or imagin'd. ph 

Eur Rx body knows the immediate Effects 
Jof a Dram, or a Draught of any warming 
ppirituous Liquor, in raiſing the Pulſe, diffu- 
© {ing the natural Heat, and invigorating the 
animal Functions almoſt inſtantaneouſly, and 
as ſoon as ever they are taken into the Sto- 


ate Sy 5 5 


a 
R 
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Alexipharmicks, have the ſame immediate 


plain from Experience, while the Subſtances 
chemſelves are ſtill retain'd in the Stomach, 
and may be thrown out of it by vomiting, 
br a conſiderable time after their being taken 
m. From whence tis plain, that the imme- 
dite Action of thoſe Subſtances is upon the 
Siomach. 


( 


PH. 


E (tile attenuated Parts, and ſuch as are diſ- 


mach. And that Opiates, volatile Salts, and 


and, in a manner, inſtantaneous Effects, is 
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PHANOMENON I. 


STRONG mineral Acids, ſuch as the Sp. 


rit and Oil of Sulphur and Vitriol, fix'd Salt 


raw acid Fruits, low thin unfermented II 
quors, and in general every thing of a vey 
cooling, conſtringing and condenfing Nature 
produce their Effects likewiſe immediately up 
on the Stomach, before Digeſtion or Chylit- 
cation: in which caſe, the preſent ſenſib 
Effects of cooling, refrigerating, lowering the 
Pulſe, recalling the natural Heat, &c. are d. 
realy contrary to thoſe laſt-mention'd under 
the foregoing Head. | 

No w in order to account for theſe differen 
Phenomena, it may be obſerved, that the 
Stomach is a large concave Viſcus or Bowe, 
ſeared in the Abdomen below the Diaphragm, 
which is capable of being blown up and r. 
rety'd to a confiderable Degree, by the Hen 
and Rarefaction of any thing received into 1; 
or, on the other hand, of being contra, 
to as to bring the oppoſite Points of its mv! 
cular Coats into a Contact, by any thing at 


mitted into it of a cold, condenſing and fir 


mulating Nature. | 1 

'Tis likewiſe Matter of fact, that the & 
ſcending Trunk of the Aorta paſſes down b 
hind the Stomach, and between that and tit 
Spine, or back-part of the Ribs: from when! 


tis evident, that when the Stomach upon a 


occaſion is inflated and diſtended, the de- | 
ſcending Trunk of the Aorta muſt be wo | 
prels 
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1 preſs'd or conſtring'd, between the Stomach 
nnd the Spine or Coſtæ; by which means, the 
 0rifice or tranſverſe Section of this Artery in 
W is deſcending Branch, muſt be leſſen'd, which 
muſt impede or reſiſt the Deſcent of the Blood 
from the Heart, and oblige it to aſcend in a 
$ greater Quantity and Proportion to the Head 
and ſuperior Parts, where there is no ſuch 
E Reſiſtance. By this means, the Head and all 
che Parts which are ſupply'd from the aſcend- 
ing Trunk of the Horta, will be more ſtrerch'd 
and diſtended with Blood, than the inferior 
Parts which are ſupply'd from the deſcending 
2 Trunk. | | | 
BESIDES this Aſcent or Aﬀ lux of the 
Blood to the Head, occafion'd by the Diſten- 
fon and Inflation of the Stomach, and the 
conſequent Compreſſure of the deſcending 
Trunk of the Aorta, there is another conſi- 
derable Cauſe of the ſame Elevation, Tide, or 
Afflux of the Blood, from the ſame Inflation 
of the Stomach. Tis evident from the fore- 
going account of muſcular Motion, that when 
the muſcular Coats of the Stomach are thus 
ſtretch d, inflated, and diſtended, the Blood- 
Veſſels which enter into the Conſtitution of 
thoſe Muſcles, muſt at the fame time be 
ſtretch d, dilated, and remain full and turgid 
with Blood ; which Blood cannot be driven 
torward in the Courſe of its Circulation with 
its natural and due Velocity, but by the Con- 
action of the muſcular Coats of the Stomach, 
1 and the compreſſive Force of their nervous 
= elaſ- 
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elaſtick Fibres upon the Blood-Veſſels: and 
therefore, ſo great a Quantity of Blood 


muſt be retain'd and retarded in theſe Blood. 


Veſſels, during this Diſtenſion and Inflation of 
the Stomach, mult prove an Obſtacle or Re- 
ſiſtance to the Deſcent of the Blood from the 
Heart, and oblige the vital Tide to move uy- 
wards in the aſcending Trunk of the Aorta, 
with an augmented Force and Impetus tv 
wards the Head, as before. 

As this Diſtenſion and Inflation of the Sto- 
mach, from the Rarefaction, Heat, and Fer 
mentation of its Contents, mult accelerate the 
Velocity of the Blood in the aſcending, and 
retard in the deſcending Trunk of the Aorta; 
ſo 'tis manifeſt that when this Flitus and 
Diſtenſion, and the conſequent Reſiſtance to 
the Deſcent of the Blood are taken off, the 
quite contrary Effects will follow: for the 
Blood now meeting with leſs Reſiſtance down- 


ward, ſuddenly changes its Courſe, and its 


Velocity and Momentum muſt be augmented 
in a contrary Direction, by this Alternation 
and occaſional Afflux and Reflux of the Blood; 
the Pulſe is accordingly ſtrengthen'd of 
weaken'd, the natural Heat raiſed and difiv 
ſed, or recall'd and concentred; and the an- 
mal Functions in general are either quicken 


and invigorated, or infeebled and depreſs'd. 


S-C-HQ-1; 4 11-6; 
FRO this Principle, the Nature of Sleep, 


the Effects of Opiates, ſpirituous Liquors and 


volatile 
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olatile Salts; and the Origination and Cure 
© of all ſoporiferous narcotick Diſeaſes, are eaſi- 
© ly underſtood and explain d: of which I ſhall 
bere give ſome general Caſes, including and 


4 comprehending all the reſt. 


1. WHEN the Heat and Rarefaction in the 


stomach, and its conſequent Diſtenſion, are 
moderate, ſuch as may be occaſion'd by the 
E Heat of the Fire after Cold, an ordinary Meal, 
a 2 Glaſs or two of Wine, a good warm 
Dram, Sc. this turns the Blood upward with 
nm accelerated Velocity, but in an eaſy, equa- 
ble, and uniform Stream; and hereby the 
© Pulſe ſtrengthens, and animal Life and Mo- 
don are quicken'd and invigorated, the vital 
Fluid glows thro' the Veins, the Blood-Veſſels 
in the Brain are agrecably and gently diſtended, 
and the Nerves in their Origin at the Brain are 


put into a ſoft, eaſy, undulating Motion ; and 


© this, by taking off any uneaſy or painful Si- 
& us, which might have been occafion'd by 
Watching, Labour, Paſſions, or too great 
Evacuations, ſtrengthens and aſſiſts the Ope- 
E rations of Nature at the Spring-Head, and 
E diffuſes a warm invigorating Pleaſure thro the 
W whole Frame. = 


2. Ir this Afflux of the Blood or vital Tide 


to the Head be increaſed ſomewhar farther, 
po as pretty ſtrongly to dilate and diſtend the 
E Blood-Veſſels in the Brain, and preſs upon 
I thoſe Nerves which are the Organs of Senſa- 
tion; the Action of theſe Organs and Inſtru- 
ments of Senſation will be hereby weaken'd, 


In- 
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Interrupted, or quite ſuſpended; according tg 
the degree and meaſure of their Compreſſion, 
by the turgid diſtended Blood-Veſſels: and 
chis will induce a Heavineſs, Drouſineſs gr 
Ree. ; 

3. WHreN this Drouſineſs or Sleep becomes 
preternatural, from the aforeſaid Afflux of the 
Blood, the Diſtenſion of the Blood-Veſſels in 
the Brain, and the conſequent Compreſſion of 
the Organs of Senſation being too great and 
oo long continued; the Conſequence will be 
wat we call a Lethargy. 

4. Ir this Afflux of the Blood be not ſo 
great as to produce a Lethargy, but yet 1; 
longer continu'd in a more moderate Degree; 
any ſuch conſtant and too great Aﬀux of a 
too great Quantity of Blood to the Head, will 
ſeparate a greater Quantity of Lymph or Se- 
rum than ordinary, in the choroidal, pineal, 
and pituitary Glands, whoſe Lymphaticks or 
Aqueducts being hereby ſtretch'd, diſtended, 
and at laſt broken, produces a Dropſy of the 
Brain, which 1s the moſt general and genuine 
Cauſe of a Pally. 1 

5. Ir the Blood by this means be thrown 
with a ſtrong, ſudden, and violent Torrent to 
the Head, ſo as to break the Blood-Veſſels, or 
ſtretch and diſtend them beyond the reſtiw- 
tive contractive Power of the Nerves, the 
Conſequence is an Apoplexy. 

6. Ir this Cauſe be ſomewhat remitted, 
and does not prove directly mortal and deſtruc- 

tive 


tive to the animal Nature, it often terminates 
n a confirm'd habitual Epilepſy. 
= 7. 1415 Afflux or Tide of the Blood be- 
ing ſtill brought a little lower, ſo as not to 
abe away all Senſe and Motion, but only to 
bear up the Diaphragm and Lungs, and hinder 
che Immiſſion of the Air in a due quantity; e- 
| ſpecially when attended with the like Inflation 
and Diſtenſion of the Womb in Women, will 
| produce all the Species and Symptoms of 
ſtrangulating convulſive Fits and hyſterical 
Vuffocations. GD 
Tu is general morbifick Conſtitution, pro- 


vital Tide, or Afflux of the Blood to the Head, 
will be much ſtrengthen'd, and the Diſpoſi- 
tion towards it increaſed, by any organical 
& Diſorder in the Brain; either from the wrong 
| Conformation of its Veſſels, or from ſome 
W large, hard, and indiſſoluble Tumor of any 
Jof its foremention'd Glands. 

Tur ſame morbifick Conſtitution is like- 
viſe generated, confirm'd, and ſtrengthen d by 


che muſcular Coats of the Stomach, and the 
| foulneſs of its Glands, ſtuff'd with a viſcid 
| tenacious Lymph or Slime. For ia the firſt 
| Place, the Nerves and Blood-Veſſels in the 


| Brain being compreſs'd and too cloſely pent 
up, any ſmall Quantity of Blood more than 
| uſual paſſing upward, muſt have the greater 
and more ſenſible Effects, for want of ſufficient 
| Room and Capacity of Diſtenſion in the com- 
| preſs'd 
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ceeding from the various Modifications of the 


the Weakneſs, Relaxation and Flaccidity of 
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Lymph : and this will be beſt done by merci 
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preſs'd ftreighten'd Blood-Veſſels: and fron 


the weakneſs of the muſcular Coats of the 
Stomach, any Heat, Rarefaction, and Flaty 
of its Contents mult the more forcibly diſten 
and blow it up, while the elaſtick reſtituthe 
Force of its muſcular Springs is not ſufficien 
to reſiſt the Rarefaction of the included over. 
heated and expanſive Air: and the Gland 
being ſtuff d and loaded with a viſcid Serum 
or Slime, retaining a great Quantity of Ai, 
and mixing with the Meat and Drinks in th: } 
Stomach, will very much contribute to in- 
creaſe and ſtrengthen the atoreſaid Rarefach. 
on, Flatus and Diftenhon. 
FROM this general account of Cauſes, tlt 
chief Intentions in the Cure are plainly theſe. 
1. To make a ſpeedy and effectual Der 
tion and Revulſion of the Blood and Humour: 
trom the Head. T 
2. To cleanſe and ſcour the Glands and 
cretory Ducts of the Stomach, by proper Emi. 
ticks repeated as occaſion ſerves. 
3. To keep up an eaſy, free and open de. 
cretion by Stool. —- 
4. To cleanſe and open the ſmall Blood 
Veſſels, Glands, and Lymphaticks of the Bran 
from any Dregs and Recrements, to make Wi! 
for the free Circulation of the Blood ant 


rial Deobſtruents ; of which the Cinnabar 0 
Antimony, Athiops Mineral, and the Antihec 
tick of Poterius are principally to be regarded 
join'd eſpecially wich black Hellebore. 10 
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= :. To ſtrengthen the muſcular Force and 
Aion of the Stomach by proper Corrobora- 
ares, of which the Peruvian Bark is the chief, 
nnd ſtands beyond all competition againſt every 
W ching elſe, in confirming a good Digeſtion, 
end preventing the Returns of any of theſe 
Neapital periodical Diſeaſes. But the more di- 
Wink Conſideration of what may be farther 
Wncceflary to anſwer the chief Intentions of 
Core, in this and the ſeveral other principal 
vorbifick Conſtitutions, I ſhall refer to the 
bird and laſt Part, where it will fall more 
airectiy and properly under my intended 
WDci:gn. 


q PROPOSTFION VIE 
70 explain the Nature and Uſe of animal 

S Vt 
Tux Arterys in their laſt evaneſcent Bran- 
oes, or ſmall Diviſions, before they are in- 
rurvated into their returning Veins, ſend out 
numerable very minute hair Wubuli, thro 
chich certain Portions of the Serum are 
aun off from the Blood, while the Remain- 
er paſies on thro' the Extremitys of the Ar- 
Perys, and returns by the Veins: and theſe ex- 
Feeding fine Pipes or Tubuli, by which the Se- 
Im 1s partly drawn off from the Blood, before 
8 paſſes the ſmall capillary Arterys, are call'd 
Wc glandular Strainers, or ſecretory Ducts. 

3 Tur laſt Branches and ſmall Diviſions of 
Ely Artery, together with their glandular ſe- 
B cretory 
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cretory Ducts, their OO Pons T wining 
and Ramifications of the Nerves and their jc. 
turning Veins, being convoluted and won 
up rogether, and included within a common 
Tunicle or Tegument, conſtitute a {mal 
roundiſh hard and fleſhy Subſtance, which! 
call'd a Gland; and for diſtinQtion-ſake ? 
conglobate. or imple Gland. 

Axy Number or Congeries of theſe ca 
globate or ſimple Glands, being taſten'd tage 
ther by {mall tranſverſe Fibres, and include 
again within a common Coat or Containing 
Membrane, is call'd a conglomerate or con: 
pound Gland. 

THESE fecretory Ducts or  glandul 
Strainers, which ſpring immediately from de 
laſt Branches and Diviſions of the Artery 
uniting in the Glands, are ſent out in lar 
Pipes or Canals, for the Propagation and I. 
{tribution of their ſecreted Liquors, in orde 
to anſwer the ſeveral Ends and Purpote: c 
theſe glandular Secretions in the animal Oct 
nomy ; and df which Glands with reſpect u 
their general Uſes, there are two very differ 
and remarkable ſorts : for either they con 
their ſecreted Liquors thro' their proper ect 
tory Ducts to be caſt out of the Body, to in 
the Blood from the ſuperfluity of derun 
which is {till growing and accumulating fn 

what we eat and drink; or elſe they depol 
their Secretion in proper Receptacles, ano 
{tribute them thro certain Pipes to be em 
again into the Blood, under the co 


0 
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Name of Lymph : by which means, there is 


made a continual Drain of Serum from the 
Blood in the Arterys, which being diſtributed 
or circulated thro' a certain Conrſe in the 
 Lymphaticks, is return'd again upon the ſame 
W Blood in the Veins. The firſt of theſe I call 
by way of Diſtinction, the expurgarory, and 
W the other the circulatory or Iymphatick Nos. 
W Both theſe forts of Glands are in number in- 
W definite, and diſpers'd over all the fleſhy Parts 
of the Body: but the expurgatory Glands are 
pr the moſt part of the compound or conglo- 
W merate Kind ; whereas the circulatory, or 
W thoſe Glands which ſerve to ſecrete the circu- 
S lating Lymph, are generally ſimple or con- 
W globate : of theſe lymphatick Glands, an In- 

W finity are to be found in the Inteſtines, the 
Meſentery, the Omentum, the Spleen, the 
Lier, and all the Parts of the Abdomen, 
W which convey their ſecreted Lymph into the 
common Receptacle of the Chyle, and from 
W tence together with the Chyle, it is empty'd 

into the Blood by the axillary Veins ; and in- 
eed the Lacteals, which receive the Chyle 
tom the Stomach and Inteſtines, and convey 
co the Blood, are truly and properly Lym- 
Iphaticks, and perpetually flow wih Lymph 
derived from theſe Glands, and which is in- 
W<tlanily draining off from the Arterys : by 
Which means, all the chyliferous Ducts trom 
e Inteſtines to the ſubclavian Veins, are con- 
Wally filbd with this circulating Lymph, 
hecher they have any Chyle in chem or nor. 
= M 2 And 
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And beſides theſe lymphatick Glands ariſing 


from the ſeveral Parts contain'd in the Abd. 
men, which convey their Lymph to the Blood 
thro' the common Receptacle of the Chyl, 
there are innumerable others of the ſame kind 
in almoſt every other Part of the Body, which 
drain the Lymph from the Arterys, and com. 
municate with the Veins by nearer and ſhorter 
Paſſages, without diſtributing their Serum to 
the common Receptacle and chyliferous Ductz 
many of which have been obſerv'd and de- 
{crib'd by Anatomiſts, and numberleſs other 
are doubtleſs too ſmall and fine for any Obfer- 
vation or Deſcription. | 

| Now the Intentions of Nature in the ge- 
neral Structure and Conſtitution of the Glands 
are manifeſtly theſe two. 

I. THe Blood being diſcharged out of the 
large Veſſels, and thrown into the numerous 
{mall Branches and Diviſions of the evaneſcent 
Arterys, has its Velocity and Impetus exceed i 
ingly abated, by Prop. 3. of this Part. And i 
the Velocity and Impetus of the Blood abr 
ting, the Heat and Rarefaction of the expat 
five Elements muſt be diminiſh'd, and the cor 
puſcular Attraction of the Blood-Globules ir 
creas'd ins the ſame Proportion, by Prep. 3]: 
Part JI. from whence by Prep. 38. there wil 
be a more perfect Separation of the globulir 
Part of the Blood from the Serum, and vi] 
made for the Serum to diſengage itſelf, ao 
ſhed off from the Craſ/ſamentum : and ther 


fore, all the fine glandular ſeeretory Duck n 
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Ln out from the Arterys in theſe their ulti- 
mate Branchings and Diviſions, where the 
corpuſcular Attraction being greateſt, and the 
heating rarefying Force of the expanſive Ele- 
ments leaſt, ſuch a Separation of the Serum 
om the globular Part can only be made; 
whereas, had theſe glandular ſecretory Ducts 
been ſent out from the larger Veſſels, where 
the Velocity and expanſive Force of the Blood 
lis very great, and where conſequently the Se- 


Wind by the Craſſamentum, nothing could 
have been ſeparated or ſecreted but Blood, or 
che mix'd Maſs without Alteration.” 

By means of theſe minute Tubuli, ſuch as 
Ware the evaneſcent capillary Arterys, and the 
fecretory Ducts of the Glands, a very flow and 
imperfect Circulation might have been obtain'd 
without any thing of muſcular Motion, as is 


br in theſe the Sap riſes from the Root, thro' 
n infinity of exceeding minute Pipes or ſmall 


nute Parts; as explain'd Prop. 35. Part I. 

| BUT a quicker and ſtronger Circulation was 
Ebſolutely neceſſary to Animal Life, and in 
Erder to keep up the natural Heat, Efflatus, 


Nous, and concreſcible Liquor as the Blood. 


nd therefore, 

n 2 T' n E infinitely wiſe Author and Former 
ro ef Nature has contriv'd and provided a proper 
- Erpedient to this Purpoſe, in the Structure and 
em 


3 Con- 


rum is intimately mix'd with, and ſtrongly re- 


the caſe in Trees and Vegetables of all ſorts; 


q ubes, by the corpuſcular Attraction of the 


End due Fluidity of ſuch an oily, mucilagi- 


"> * 
„„ EF 8 a 


Sr 
— oy 


greateſt poſſible Benefit and Advantage of mu. 


Ends of Animal Life and Motion: to prevent 


nings and elaſtick Filaments of the Nerve; 


ers, are cloſely compacted, wound up together, 


thus form'd and conſtructed, muſt acquire and 
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Conſtitution of the Glands ; which are ma. 
feſtly conſtructed and adjuſted to obtain the 


cular Force and Action. 


"T1s commonly known, that the Arterysjn 
all their minute Diviſions and Subdivifon, 
are not only provided with muſcular Con 
but likewite attended with their correſpondent 
ſmall Twinings and Ramifications of the 
Nerves. Now had the ultimate minute 
Branches of the Arterys been ſuffer'd to tw 
out into ſingle ſmall hairy Twigs and Sprou 
ings, the muſcular Force in theſe fingle ſmal 
Tubuli muſt have been very weak; and con- 
ſequently the Circulation thro' them exceedigę i 
flow, like that of the Sap in Vegetables; 
which could not have anſwer'd the neceflan i 


which, theſe ultimate minute Branches of the 


Blood-Veſſels, with their correſpondent Ty: : 
and ſmall ſecretory Ducts or glandular Strait 


and inciuded within their common muſcular 
Coats. From which Contrivance, the Gland 


exert a very conſiderable muſcular Force: i 
whi.e the numerous nervous elaſtick Fibrils 
the muſcular Coats of the ſmall Arterys, ad 
the common muſcular Teguments of d 
Glands themſelves act conjunctly with thel 
united Forces, and within a ſmall Compab; 
the Blood muſt be hereby ſqueez'd out of thet 


Aly 
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exaneſcent Arterys into the Veins, and the 
mph or Serum will at the ſame time be 


mall ſecretory Ducts which ſpring from the 
Umpbaticks and Aqueducts which paſs out 


heir proper Liquors to their ſeveral and re- 
pective Receptacles, Emunctorys, and excre- 
W ory Ducts, to ſerve the various Ends and Pur- 
poſes of Animal Life and Motion. 


evident, not only from their Structure, with 


Heart, the Diaphragm, and all other Muſcles 
of mere natural Motion; but is likewiſe ob- 
W vious enough to Sight, in all the larger and 
more compound Glands, eſpecially in the Sto- 
mach and Inteſtines, which conſtitute a true 
Ind proper Gland, the largeſt and moſt re- 
markable in the whole Body; of which large 
and complicated Gland, the La#eals are the 
eecretory Ducts, and the Anus the common 
Emunctory or excretory Duct, thro' which the 
gtoſſer, ſuperfluous, and uſeleſs Part of what 
u digeſted in the Stomach is thrown out. And 
bo chis firſt, principal, and moſt noble Gland, 
differs in ſome Circumſtances from the other 
E imple and compound Glands already deſcribed, 
| J<twith reſpect to its main and eſſential Orga- 
nation, Structure and Uſe, as a Gland con- 
; M 4 trived 


© 
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W compreſs'd and ſqueez d out of the numberleſs 
Interys, and driven forward into the larger 


Jof thoſe Glands, and propagate or diſtribute 
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rſpect to the Diſpoſition of the Nerves and 
Hlood-Veſſels, which is the ſame here as in the 


3 
5 
© 
FE 
A 


ſame. And, 


the general Structure, Conformation, and Ui 
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trived and detign'd for Secretion, it is the yer 


Tuo thele Glands have taken their gener 
Name from their Figure, and moſt obvious 
ſenſible Qualitys, as ſmall, hard, criſp, ſpongy, 
whinſh, and roundiſh Bodys or Kernels, ſuch 
as the conglobate Glands commonly are, of 
which the conglomerate are compoſed ; yetif 
one might beallow'd to denominate them from 
their real Structure and principal Uſe, they 
might very properly be call'd the ſecretory 
Muſcles; fince their Action is plainly muſci- 
lar, and abſolutely neceſſary to ſqueeze and 
drive forward the Blood and animal Secte- 
tions thro' the capillary Arterys, and fine 
glandular ſecretory Ducts reſpectively; as much 
as the Motion of the Heart itſelf, which i; 
allow'd to be a Muſcle, or as any of thoſe o- 
ther Muicles commonly ſo reckon'd, which 
ſerve to move the Parts, according to ther 
different Directions. 

AND indeed, nothing could have hinderd 
theſe Glands from being rank'd under this 
Claſs, as a particular fort of Muſcles, but that 
their Action in their alternate Dilatation and 
Compreſſion, is leſs ſenſible, and their vel 
internal Structure and Conſtitution have no. 
been ſo well underitood or adverted to. 

HAvINSG premiſed thus much concerning 


of the Glands, we may now the more ealil] 
and intelligibly explain the Reaſon of thoſe 
different Secretions, and their more particuli 
and appropriated Uſes. "Tis 
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Is plain in fact, that the expurgatory 

Clands eſpecially ſecrete Liquors of different 

brts, with reſpect to their different Degrees 

Jof Fluidity and Viſcidity, Tenuity and Craſ- 

| (tude, and as they are differently ſtock'd and 

epleniſh'd with Oil, Sulphurs, volatile and 

W 5x'd Salts, and various forts of Earths, as 

W Chalk, Sand, Clay, Gravel, Sc. 

E Arp becauſe all Fluids preſs equally und:- 

guagque, tis likewiſe certain, that all the Veſ- 

eels and organical Parts thro' which the Fluids 

ere continually paſſing, muſt be Cylindrical 

or Conical; that is, their tranſverſe Sections 
muſt be Circular: this being the neceſſary 
Conſequence of the equal uniform Preſſure of 
@ their circulating Fluids, which preſs, dilate 
and diſtend them alike in all Directions: And 
@ conſequently all the different Secretions, as 
@ juſt now mention'd, muſt depend on theſe 
E three things. -” RN: 
© 1. ON the different Diameters or Orifices 
ef the ſecretory Ducts, or glandular ſtraining 
8 7ubuli, N 

2. THe different Velocity of the Blood at 
the ſeveral ſecretory Ducts, as the Arterys are 
more or leſs complicated and divided before 
1 the Secretion is made. And, 

E 3. ON the different Seroſity of the Blood 
W en brought to the ſecreting Gland, as it 
has been more or leſs drain'd of its Serum 
before its arrival. 3 

As to the firſt, tis plain that all the ſecre- 
vory Ducts will admit any Particles that are 
4 {mall 


* 
* 


the Diameters of thoſe ſecretory Ducts them. 


Lymph, or fluid Part of the Blood may he 


enter the ſmalleſt and moſt minute Paſſage 


trance thro' thoſe finer and moſt minute J. 
bul:. But as the Diameters of theſe glandulzr 
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ſmall enough to paſs thro them; that is, an 
Particles whoſe Diameters are not larger than 


ſelves : and conſequently the pure Serum 


ſecreted any where, as being capable of ſuch 
Attenuation and Diviſion of its Parts, a8 90 


that can be conceiv'd or imagin'd; while al 
the ſolid Corpuſcles and larger Particles endud 
with a ſtronger Coheſion, whoſe Parts cannot 
be fo intimately ſeparated, divided and attemi- 
ared, muſt be kept back, and deny'd an er. 


ſecretory Ducts are enlarg'd, they will be ce 
pable of admitting Corpuſcles of a cloſer and 
ſtronger Coheſion, and that in a greater or le 
Proportion, as the Orifices of the ſecreting 
Tubes are enlarg'd: which different propor: 
tional Mixture of Salts, Sulphurs, Earths, & 
with the Serum, will conſtitute ſecreted Li 
quors of different Kinds, or different ſenfibl: 
Qualitys ; according to the different Natur 
and Quantity of ſuch cohering Corpulcles 
with which the ſeparated Serum is tt 
blended and repleniſh'd. | 

Tux Secretions will likewiſe differ, on te 
account of the different Velocity of the Bio" 
at the Orifices of the ſecretory Ducts: to 
fince the Velocity and Impetus of the Blood! 
the Force by which all the muſcular Orga 


are ſtretch'd and dilated ; and fince the nei 
you) 
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Eos elaſtick Fibrille, within their natural and 
aue Bounds of Tenſion, contract and reſtore 
memſelves in proportion to the Force by 
which they are ſtrerch'd and dilated, tis plain 
that the muſcular Force and Action of a 
W Gland, will be proportional to this Velocity 
and Momentum of the Blood; and the Quan- 
W tity ſecreted in a given time, or the Velocity 
of the Secretion muſt be in the ſame Propor- 
ton: but the quicker any Secretion is made, 
or the faſter the Serum is drawn off from the 
E Blood, the thinner and more limpid or fluxile 
WE i will always be; whereas, when it drains off 
bor lowly, and continues long in the Glands 


and ſecretory Ducts, it contracts a greater 
Viccidity, and becomes more tenacious and 
mocilaginous. This is evident in all the Se- 
; WE cretions which are more thin and fluid in pro- 
0 z portion to the Quickneſs of their Drain, or 
dhe Quantity diſcharg'd in a given time. But 
« WE vere any Matter is forced off which has 
i- Wa continu'd long in the Glands, or ſtagnated in 
dhe Lymphaticks and Aqueducts, it is always 
chick, viſcid and ſlimy, as having been turn d 
„mio a fort of Gelly or Lentor, by the natural 
Heat under a ſmall degree of Motion: and 
rom hence it muſt follow, that thoſe Secre- 
he ons which are drawn off from the moſt 
0) WE Glands, or the moſt complicated Arterys, and 
for WWE iter the greateſt number of Diviſions, are 
i 3 WW "be moſt viſcid; and thoſe which are drawn 
as WW ff from the leaſt complicated Arterys, after 


q the teweſt Diviſions, are, cœteris paribus, the 
b thinneſt and moſt fluid. BuT 
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which others who have gone before me haue 
not been very ſucceſsful, I ſhall here conſider 
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Bo r laſtly, the Secretions differ alſo q 
account of the greater or leſs Serofity of the 
Blood, when brought to the ſecretory Duq; 
of any particular Gland, as having been more 
or leſs drain'd of its Serum before in other 
Glands. Of this we have a very famous an 
pregnant Inſtance, in the wonderful Appar 
tus and Conduct of Nature for the Secretion 
ot the Bile in the Liver; and this being 90 
only a curious but a uſeful Speculation, in 


it the more diſtinctly. 805 

T Is well known, that the Method which 
Nature has taken for ſupplying the Liver with 
Blood, 1s very extraordinary ; for this famous 
Organ, contrary to all others, receives the 
Blood from which its proper Secretion 5 
made, not from the Arterys, but from the 
Veins. 

HERE therefore, the Blood which had 
been communicated by the Arterys, and dit 
pers d thro' the Inteſtines, Meſentery, Caul, 
Spleen, Pancreas, Stomach and Gall-bladder, 
returns by the correſpondent Veins, which 
unicing in one large Trunk call'd the Ven- 
Porta, the Blood is hereby after this wid: 
and round- about Courſe brought to the Live, 
and diffus d thro' its whole Subſtance by thr 
numberleis Branches and minute Subdiv1lion: 
of the Porta : this Vein therefore, with t. 
ſpect to the Liver, performs the Office of 4 
Artery; and the Bile is here drawn oft bs 
| the 
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Ie Blood by ſmall ſecretory Ducts or ſtraining 
ul, ſent out from the minute Branches 
and ultimate Diviſions of the Vena Porta, af- 


ier the ſame manner that the reſt of the Se- 
E-:cions are drain'd from the Arterys in all the 
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Wccficy of this peculiar and extraordinary Con- 
W that all Parts and Organs in the Abdomen, 
chte which the Blood paſſes before 1t comes 
Wt the Liver, are abundantly ſtock'd, reple- 
W niſh'd, and every where diſſeminated with 
W Glands ; thro' which a very great Part of the 
W Lymph or Serum muſt be drawn off, before 
dle Blood returns in the Veins, which unite 
in the Porta, and convey it to the Liver. 
And indeed, whoever conſiders the large and 
viading Courſe thro which theſe Arterys are 
dipersd in the Abdomen, and the Infinity of 


W the Liver. 

{ THis will be farther confirm'd if we con- 
ider the Nature and Uſe of the Spleen, and 
hat is there manifeſtly done to the ſame 
: Pur- 
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Strainers, are in their ſeveral Branches a 


they evidently perform the Office of Gland 


what they pleaſe, for I am not at all concert 


174 Laus of the Motion and 
Purpoſe, and with the ſame Deſign as Alread 


mention'd. 

Tur Spleen is a large, ſoft and {pong 
Bowel, ſituated in the left Hypocondriun 
between the Stomach and the Baſtard Rib, 
it conſiſts of a very curious Contexture, Com. 
plication, and Congeries of Blood-Veſk 
Nerves and Lympheducts. In this Bows 
the Blood-Veſſels, Nerves, and Iymphaig 


Subdiviſions convoluted and wound up im 
little Bundles, and included or bound about 
with their common and reſpective Coats u 
Coverings ; a Congeries of which tied to. 
ther by innumerable ſmall tranſverſe Fibr 
and Ligaments, conſtitutes the main Subſtanc 
and complicated Organization of the Splexn, 
Theſe vaſcular Convolutions and little com 
plicated Bunches or Bundles of Blood-Veſkl 
Nerves and Lymphaticks, are fo very {© 
yielding, and ſpungy, by reaſon of the lar: 
neſs of the Veſſels, and the great Proportm 
of Fluids contain'd in them, that Anatomils 
have doubted, and {till diſpute whether thr 
ought to be call'd Glands or no: but find 


and fince a great number of Lymphaticks al 
Aqueducts ariſe from them, and convey ti 
ſecreted Lymph or Serum, as well the grok! 
as the more thin and limpid Parts of ib d 
the Receptaculum Chyli ; Men may call th 


about the Name, but only for the Nature n 
Uſe of them. Ti 
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Is well known, that the ſplenick Artery 

very large, and imports a greater Quantity 
and Proportion of Blood to this Bowel, than 
Iss uſually allow'd to other Organs of the ſame 
bulk and ſize: tis plain alſo from the ſoft, 

W ſpongy, and open Texture of the Spleen, that 
che ultimate Branches and Diviſions of the 
plenick Artery and Vein, with their corre- 
pondent Lymphaticks, are larger than in 
other glandulous Organs, and contain a greater 
W Quantity and Proportion of their reſpective 
contain'd Fluids: from whence it follows, that 
che Secretion here made muſt be proportional- 
W ly greater, and that a larger Quantity of Lymph 
or Serum, as well the groſſer as finer Parts of 
it, is drawn off and diſcharg'd in the Spleen, 
chan in other glandular Organs of the ſame 
W Dimenſions ; and for this Reaſon, the ulti- 
mate Branches and Diviſions of the ſplenick 
W Artery and Vein, are more diſtended and en- 
WE larg'd than in other Glands: that the Veloci 

of the Blood being hereby diminiſh'd, and 
; WE conſequently the Blood making a longer ſtay 
in the Organ, the Secretion might be the 
ereater, and the Blood be the more perfectly 
W purgd and drain'd of its Lymph, before it 
enters the Porta by the ſplenick Vein, and 

paſſes to the Liver. And by this means, tho 
dhe Spleen is but a ſmall Bowel, and con- 
ain d within a narrow compaſs, in propor- 
on to the larger and more numerous Organs 
contain d in the Abdomen; yet the Blood 
hich paſſes from the Spleen to the Liver, is 


q 


3 
* 
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diſpoſe it for the Secretion of the Bile in the 
Liver; the Reaſon and Neceſſity of which, u 
the Purpoſe of ſuch a Secretion as the Bl 
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as much drain'd and depurated of its Seryy 
as that which is ſent off from the Meſenten 
the Inteſtines, Pancreas, Stomach, &c, * 

Bur farther, tis very remarkable to the 
ſame Purpoſe, that becauſe the hepatick A. 
tery is detach'd directly to the Liver, befor 
it arrives at any other Glands, and conk 
quently carrys with it its whole Share an 
Proportion of Serum from the Aorta; ther- 
fore Nature has provided the Liver itſelf, x 
its Entrance, with an Infinity of ſmall lym- 
phatick Glands, by which the Serum in the 
hepatick Artery is drain'd off, before it pene- 
trates and diſperſes thro' the Subſtance of the 
Liver, and joins the Branches and minute Rz- 
mifications of the Vena Porta at the biluy 
Ducts. And thus we ſee what wonderful Ar 
and Contrivance the Author of Nature hu 
diſcover'd, in deriving oft the firſt Drains and 
Sublimations of Lymph or Serum from the 
Blood, by paſſing it thro' innumerable othe 
Glands and Strainers, in order to prepare and 


muſt be next inquir'd into. 

T 1s certain in fact, that the common 
Lymph or Serum of the Blood, ſuch as paſſs 
off moſt eaſily and univerſally in the Glands 
contains but little Oil, Sulphur, and volatik 
Salt, but abounds more with fix'd Salts and 
Earths of different ſorts, as is plainly prov 


from the Diſtillation of the Serum, and well 
Known 
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Town to the Chymiſts. This Part of the 
erum therefore, is a very ſmall, cooling, and 
aluting Liquor: but that Part of the Serum 
which coheres more ſtrongly and intimately 
wich the Globules, and which cannot be ſe- 
3 parated till after the other is drawn off, is 
- WE iroogly tinctur'd and plentifully ſaturated 
Vvich Oil and volatile Salts, as Experience 
eeſtifys: which volatile oily Quality in this 
laſt drain of Serum from the Blood, readily 
diccovers itſelf both to the Smell and Taſte, 


5 


iy, 


5 


Wand may be confirm'd by any other proper 


% 
>; 
0 


Proof or Teſt to which it is brought. 

E From hence therefore the Reaſon of the 
„Vboregoing Apparatus and Contrivance for the 
WSeparation of the Bile, is very plain and ob- 
Wvious : for ſince a Liquor was here to be 


= 


circulating Serum, be firit drawn off and diſ- 
charged: and therefore it was neceſſary to 


rom the Blood by the other Glands, according 
lle 
plain d, before the Bile in the Liver could 
: be ſerrated and drawn off; which is ſuch a 
: 


N miſtry, 


make ſuch a Drain of the common Serum 


o the Method of Nature already confider'd and 


eurious and entertaining piece of natural Chy- 
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miſtry, as cannot but affect any one who cg. 
{ders it, with Wonder and Pleaſure, 

From hence the Reaſon is plain, why b 
great Quantity of Blood is palſs'd thro ct 
Liver, for ſo {mall a Secretion as is that of th 
Bile : for ſince this part of the Serum which 
abounds with this fort of Oil and Salt, has the 
cloſeſt and moſt intimate Coheſion with the 
Craſſamentum or Globules, a great Quantiy 
of Blood muſt paſs, in order to draw off bit 
a veiy ſmall Quantity and Proportion of thi 
Liquor; and which could never have be 
ſecreted at all in any of the glandular Pipe, 
had not the lighter and leis cohering Parts d 
the Serum been firſt drawn off, as has bez 
ſhewn. 5 

Tris then is the Wiſdom and Providence 
of Nature, in drawing oft a Liquor from the 
Blood, of all others, under ſo ſmall a Quantm, 
the moſt neceſſary and important to animi 
Life. For this bilious Secretion is a potett 
Diſſolvent, a wonderful Precipitant, and: 
moſt congenial and benign Cathartick: I 
ſhort, this Liquor is the great refiner an 
purifier of the Chyle, the cleanſer of tt 
Bowels, and the ſtrengthner and preſerve 0 
the Stomach in its Office of Digeſtion: al 
where this Secretion is either not made in {lt 
Liwer, or not brought to and mix'd with ti 
Chyle in its natural and due Quantity a 
Proportion, all the animal Liquors are pi 
ſently diſpos d to Corruption, Putrefact%i 
and Stagnation. 
T HEB 
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TurRE remains one thing yet farther, 


| of great Conſequence to be conſider'd and ex- 
plain'd with reſpect to theſe glandular Secre- 
tions; and that is, the Nature and Uſe of the 
Iympb, or the Reaſon of that large and con- 
dnual Drain of Serum from the Arterys, 
E which is inceſſantly returned, and poured in 
again upon the Blood in the Veins. This is a 
Phænomenon which 'tis impoſſible to over- 
look in the Animal Oeconomy ; and all the 
W Anatomiſts accordingly take notice of it: but 


yet ſo little has been ſaid about it as to the 


W Reaſon and Neceſſity of it, that one would 
ink it as impoſſible to be accounted for, as it 
ss not to be taken notice of and obſerv'd. 


Bur to ſhew the true Uſe and Deſign of 


@ this lymphatick Circulation, let it be here re- 
member d, what has been proved at Prop. 1. 
W that the main Heat, Fervor, Efflatus, and 
Activity of the Blood, are retain'd and reſide 
in the Globules ; and next to theſe, that Part 
of the Serum which has the {ſtricteſt Union 
and cloſeſt Coheſion with the Craſſamentum, 
has the greateſt Heat and Fervor, as being 
W plentifully ſaturated with volatile oily Salts, 
and conſiſting of very ſubtile and active 
1 Fo deriv'd from the Globules them 
lelves. 5 


BUT the other common circulating Serum, 


W which freely and univerſally paſſes the Glands, 
much ſmaller, weaker and thinner, and is 
W Plainly a cooling diluting Liquor, otherwiſe 
3 than as it is continually in ſome degree heated 


N 2 from 
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from the Globules, and their active volatile 
oily Salts, 
IT EIS Serum therefore, to prevent its he. 
ing over-heated and coagulated in the Artery 
is continually drain'd off thro' the lymphaid 
Glands; and having been for ſome timedray 
off and ſeparated from the Globules and hotter 
Serum, carry'd a round-about Courſe in the 
Lympbaticks with a flower Motion; and be 
ing thereby very much cool'd and condeng{, 
it is return'd upon the fame Maſs in the Veins 
to cool and dilute the Blood: by which 
means, the natural Heat of the Blood is ab- 
ted, ſappreſs'd, and kept within due Bound 
Which natural Heat proceeding from the 
Globules and active Oils and Salts, would be 
otherwiſe ſtill increaſing, and ſoon become 
unſufferable, and inconſiſtent with the Anima 
Lite. . 
THis I take to be the true Intention d 
the circulating Lymph, to draw off the ove- 
heated Serum from the Arterys, and cool it i 
the Lymphaticks; to the end, that being 
continually returned freſh and cool, it mi 
ſerve to temper and qualify the natural Fe- 
vor of the Blood, and retain it within its due 
and proper meaſure. And that this is real! 
ſo in fact, will be farther evident, if we col 
ſider how the caſe ſtands in Fevers, whet 
the Secretions are ſtopt, and this drain of tit 
Lymph for a time ſuſpended and interruptel 
For by the Heat and Rarefaction of the Blood 


in Fevers, the Blood-Globules are inlargd 
all 
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ind imbibe and retain a great Part of the Se- 
Trum, while the reſt of the Serum thickens 
Wh the Heat, and ſtrongly adheres to the 
| craſamentum : In which caſe, all the Secre- 


erum, muſt neceſſarily be diminiſh'd ; in 
proportion to which Diminution, we find the 
eat of the Blood always increaſes, till by 


enſation, the Lymph or Serum is wx gk 
ad diſpos'd to ſeparate and run off fr 
WCro/amentum ; and then the lymphatick Se- 
Wcretion and Circulation again taking place, 
Wrhere enſues a Solution of the Fever; and the 
Vorbifick Heat being qualify'd, ſuppreſs'd and 
Wreſtrain'd, the Blood returns to its natural 
LConſtitution and Temper. 
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tons, and particularly that of the Lymph or 


proper Methods of cooling, diluting and con- 


om the 


Wor Parts moſt minutely broken, ſeparated, and 
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make en Inch: and conſequently the Diamete 


tive Powers of thele minute Tubuli, tis u. 
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The Diameter of a common Drop of Water 
is about + of an Inch, and the mean Diameter 
of a Blood-Globule as it ſwims freely in the 
Serum, I have found by Obſervation to be: 
of an Hair's Breadth ; 400 of which Breadths 


of ſuch a Blood-Globule will be only © 
of an Inch; and the Magnitude of the Drop 
will be to the Magnitude of the Blood- Ob 
bule, as the Cube of 5 to the Cube of 2. 
or as the Cube of 600 to 1: that is x 
2 16000000 to 1. But many of the Blood: 
Globules are much leſs, ſo as not to exceed; 
of ſuch an Hair's Breadth ; of which Cle 
bules therefore there muſt go 1000000000 t 
make up the bulk of a common ſmall Drop, 
Bor 'tis certain, that the largeſt of © 
glandular ſecretory Ducts muſt be ſmaller that 
the leaſt of the capillary Arterys ; becaut 
the leaſt of the evaneſcent Arterys is capab 
of admitting the Blood-Globules, which tix 
largeſt of the glandular Tubes cannot in ther 
natural State, or withour ſuch Violence ; tit 
Conſequence of which muſt be bloody * 
cretions. 
FR O M hence therefore tis plain, che Blok 
and animal Fluids muſt paſs thoſe numbetk 
exceedingly minute Tubes thro' which © 
are continually drain'd, in Particles as fine a 
ſubtile as any Steam or Vapour can be im- 
gin'd: and while their Parts are thus fer 
rated and divided by the corpuſcular att 
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W ...ction and Colature is the great and univerſal 
principle of Attenuation in the Animal Oeco- 
nomy; by which the Parts of the Blood and 
animal Fluids are ſeparated, comminuted, and 
epi from coagulating, or running into larg 
W concreted and cohering Maſſes, 


PROPOSITION X. 
THE expurgatory Secretions are augmented 


3 by Watching and Exerciſe, and diminiſb'd by 
Heß and Reſt + but on the contrary, the Iym- 
W otic Secretions are increaſed by Sleep and 


Fe, and lefſen'd by Watching and Exerciſe. 


TU Truth of this Propoſition will ſuffici- 


ently appear from the following Obſervations 
and Phxnomena. 


Tu moſt conſiderable of the expurgatory 


E Secretions, and to which all the reſt bear but 
W 2 {mall Proportion, are thoſe which paſs off 
dy Perſpiration and Urine. Now tis evident in 
fact, from all the Experience and Obſervations 
ue are furniſh'd with, that both theſe Secre- 
ions are leſſen'd by Sleep and Reſt, and aug- 
= mented by Watching and Exerciſe. Sancto- 
us in his Aphori/ms, grounded on plain Facts 
and Experiments, confirms this beyond all 
Exception: but I ſhall chuſe to confine my- 
elf here to the ſtatical Obſervations and Ex- 
4 periments of our own Countryman, the 


learned Dr. James Keil, which muſt be ſup- 


boled to be moſt accommodated to our Con- 


ſticutions; becauſe they were all made in our 
1 own 
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own Climate, and under the ſeveral Degrey 
o! Heat and Cold with us, and thro' a fc. 
ceſſive Courſe of ten Years. From all which 
Experiments, made with * Aſſiduity ani 


Care, it appears, that tho both the for 


mention'd Evacuations are ſubject to certan 
Augmentations and Diminutions, on the 20 


count of different Degrees of Heat and Cod 


and the different regimen and way of Livin | 
with reſpect to the Non-naturals ; yet in 


mean Proportion and in a healthy State, the 


Quantity of perſpirable Matter which Paſks 
off by Day, is to the Quantity of the ſame & 
cretion in the ſame time by Night, as 3 to2: 
that is, the Quantity perſpir'd in a given time 
in a ſtate of Sleep and Reſt, is but; of th 
Quay perſpir'd in the ſame during a ſtat 
of Senſation and Action. And from the fan: 
Experiments it appears farther, that the ut. 
nary Diſcharge is likewiſe increas'd and d. 
miniſh'd under the foregoing Circumſtance 
reſpectively, and nearly in the fame proportia 
with that of Perſpiration. From whence 'th 
evident in fact, that theſe two moſt conlider 
able of all the expurgatory Secretions, at 
leflen'd by Sleep and Inaction, and augment 
by Senſation and voluntary Motion. 

THE Secretions of the Saliva, of the Mi 
cus of the Noſe, and of the Excrements tho 
the Inteſtines, being but comparatively {mall 
in a natural State, cannot be ſo eaſily comps 
ted and judg'd of by Obſervations and Expt 
ments: but when either of theſe happen u 


0 
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Ia any occaſion to be increas d beyond their 
atural and ordinary Quantitys, their Dimi- 
4 d Remiſſion by Sleep, is as great and 


deep; but the ſame Diſcharge immediately 
comes on again as ſoon as it is excited, and as 


"= 


i were ejected and forc'd off by the Stimulus 


Wot Senſation, and voluntary Motion in a 
Wwaking State. 


= 
.- = 
© : 
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avs likewiſe in thoſe who are put under 


Wa Salivation by Mercury, the Flux is very 
much remitted, and in a manner ſuſpended 
Win the time of Sleep; by which it is diverted, 
turned inward, and carry'd about by the cir- 
aulatory or lymphatick Glands ; but comes 
en afreſh, as ſoon as the Perſon awakes into a 
Witate of Senſation and Action. And the ſame 
ching is obſervable in a Diarrhea, which is ever 
ound to leſſen and abate during the time of 
lep, after the ſame manner as in all the 
other expurgatory Secretions. 


in caling Pain, procuring Sleep, and ſtopping 
2 Diarrhza; but they are very much miſtaken, 


Wulity in the Opium, whereby it is ſuppoſed 


8 
— 


n lome ſecret inexplicable manner to thicken 
end fopify the Blood and Humours, and at 


43 
6. 


Er Rv body knows the Power of Opium 


ho attribute this laſt Effect to any occult 


the 
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the ſame time to charm, ſooth, and Pac 
the diſturb'd enraged animal Spirits: for j, 
deed, all the Effects of Opium in leflenin 
and abating the expurgatory Secretion, 
owing to the Sleep which it procures, or thy 
eaſy indolent State of ecſtatick Quien 
which 1s equivalent to Sleep ; and the fan 
Sleep or Indolence naturally coming on, 


procur'd any other way, would have the fan 
Effects. For let a Perſon under a Diarrhy, 


ſleep naturally, and it may be obſerv'd, thy 


the Matter of the Secretion which was befor 
thin, ſharp, and acrid, and which flow'd tra 
the Orihces of the excretory Ducts in gra 
abundance, will, during the time of Slex 
abate very much of its Quantity and Veloci 
and as a Conſequence of this, it muſt thicket 
and ſopify by its flower Motion and long! 
{tay in the ſecretory Canals. N 
FRO M theſe Obſervations and Phænomem 
tis evident, that all the expurgatory det 
tions are leſſen d by Sleep and Quietude, al 
augmented by Watching and Exerciſe: nol 
from the ſame Reaſon, and by the ſame . 
ceſſity it muſt follow, that the Secretion0l 
the lymphatick Glands are increaſed, wil 
the other is diminiſh'd, and vice verſa; ll 
the leis the Quantity of Serum is which dia 
off from the Blood by the expurgatory x 
tions, the greater will be the Quantity bd 
remains to be taken up, and ſtrain'd off by i 
Circulatory or lymphatick Glands. 


PROF 
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PROPOSITION XI. 
In hmphatick circulatory Secretions, by 


e are increaſed in a greater Proportion than 
Wi in which the Evacuations, or expurgatory 
Perrctiont, are diminiſb d. 


rar mean Quantity of Perſpiration in a 
Dy, or 24 Hours, 1s 31 Ounces ; and the 
Wnmcan Quantity of the urinary Diſcharge, is 
W:6 Ounces : and if we ſuppoſe the Saliva, 
Je Excrements by Stool, the Mucus of the 
Nose, Sc. to be five Ounces, then will the 
WEQuantity of Urine be equal to all the other 
WE vacuations. And becauſe the Perſpiration 
and Urine are diminiſh'd in the time of Sleep 
early as 2 to 3, tis evident that, cæteris pa- 
bas, che lymphatick circulatory Drain will 
be increaſed in the ſame Proportion, by the 
laſt Propoſition. But there is another very 
conſiderable Cauſe of increaſing theſe internal 
ymphatick Secretions in the time of Sleep, 
and chat is the increas'd Velocity of the 
Blood, by which a greater Quantity of Mat- 
er will be carried to the Orifices of the ſe- 
cietory Ducts in the ſame time. Tis certain 
n fact chat the Pulſe is accelerated, and con- 
W <quently the Velocity of the Blood increaſed 
W Sleep; this Acceleration is not fix d to 
WY one conſtant Ratio, yet tis confin'd 
Within certain Bounds; ſo that a healthy Per- 
een, whoſe Pulſe beats 80 times in a Minute 
bay, ſhall in the Night, or while he is 
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ſleeping, beat from 80 to 112 times in a M. 
nute : but the mean Proportion, and why | 
is moſt common, is that of 80 to 96, which 
is the Proportion of 5 to6. Now from hq 
theſe Cauſes together, tis manifeſt, that th, 
circulatory or lymphatick Secretions in the 
time of Sleep, will be increas'd in a greate 
Proportion than that in which the expurgay 
ry Secretions are diminiſh'd. 8 


PROPOSITION XII 


THE Quantity of any Secretion derin 
from the arterial Blood by the glandular, ſer: 
tory Ducts, will be always in a Ratio con. 


pounded of the Momentum Motus, Seroſity an 
Fluxility of the Blood. 


SINCE any ſuch Secretion derived from 
the arterial Blood, muſt he drawn off thro 
certain exceeding minute Tubes, or glandulz 
Strainers, which ſpring from the capillary a 
evaneſcent Branches of thoſe Arterys, betor 
they are incurvated and return under tit 
Name of Veins; tis manifeſt, that abſtradiny 
from all other Conſiderations, the Quantity a 
the Fluid thus ſecreted, will be proportion 
to the Momentum Motus of the Blood, or 5 
the Quantity of Blood carry'd to the Orihc 


of theſe ſecretory Ducts, in a given Time. 


Bor becauſe the Momentum remaining tit 
ſame, the Proportion between the globular 
Part or Craſſament of the Blood, and tt 
Serum, may be very different, the G97 
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Ie the arterial Secretions mult neceſſarily vary 
Toon this account: for ſince in a natural ſtate 
EK: the Blood, nothing but the Serum can 
Nass theſe glandular Secretorys which are too 
mall to admit the Craſſament or Blood-Glo- 
les, tis evident, that the Quantitys ſecreted 
Wu be, ceteris paribus, proportional to the 
W:rofity of the Blood, or as the Quantity of 
erum contain'd in it with reſpect to the 
WCraflament. 

Ac aAlN, The Momentum and Serofity re- 


Wmaining the ſame, the Secretions muſt vary 


W:ccording to the different degrees of Viſcidity 
Wor Fluxility of the Blood ; for where the Se- 
m itſelf is very craſs and viſcid, it will not 
pafs ſo freely thro the ſmaller Orifices of the 
glandular Secretorys, and conſequently muſt 


1 Nunctly, or in a Ratio compounded of theſe 


WL, 


chree. 

an COROLLARY: L 
Hex, If the mean Quantity of any Se- 
erion be given, the different Quantity of the 
me Secretion under any different and vari- 
F % Momentum, Seroſity and Fluxility of the 
00d, may be preſently found: for let the 
& mean 
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mean Quantity of any ſuch Secretion fig 
the Arterys be call'd Q, and the correſpond 
mean Momentum, Seroſity and Fluxility 
S and F reſpectively; and let any differen 
and variable Quantitys of the ſame kind þ 
deſign'd by the ſmaller Letters of the Alpts 
bet 9, , 5, F reſpectively; then Org. 
MSF: ms f. And therefore Qmsf=qMsÞ 


8 Qmsf _ 
and conſequently it will be NSF J. Andbs 
cauſe 1 may be taken as a ſtanding Qu. 


tity, it may be calld R; and then R f= 
will determine the Quantity of any vari 
arterial Secretion univerſally. 


COROLLARY IL 

T Hrs being the great Law and Conditn 
of all the arterial Secretions, it muſt follon 
that where any of the natural Evacuationsd 
Lymph or Serum are not govern'd and d 
rected by this Law, but are made in Quai. 
tys and Proportions very different from it, al 
repugnant to it; ſuch Evacuations cannot i: 
deriv d from the Arterys, but muſt be ſupphil 
in their different variable Quantitys ſon 
other ways: which has not been hithen 
underſtood or explain d. And that this" 
really the caſe I ſhall now prove, by appli 
the general Principle to the urinary EvaW# 
tion, which is perhaps the largeſt and mo 
conſiderable in the whole Body, and of wil 
a particular Computation may be calily malt 
[j 
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Ix order to which, I ſhall ſuppoſe that 


4 Ine Heart throws 2 Ounces of Blood into the 
I- at every Syſtole, and that it makes 
l  Pulfations in a Minute; then will there be 
iso Ounces paſs thro' the Aorta every Mi- 


ute, and 1800 in the Space of 12 Minutes. 
IThe Velocity of the Blood decreaſes at every 
Diviſion of the Arterys from the Heart, as 
W:he Sum of the Sections of the Arterys in- 
4 creaſe, by Prop. 3. but this Increaſe of the 
ections, and Diminution of Velocity, obtains 
not every where in the ſame Proportion; but 
bis leſs in ſuch Diviſions of the Arteries as are 
near the Heart, and greater in thoſe that are 
more remote. The mean Proportion of the 
Trunk to the Branches is as 100 to 126. I ſhall 
ſuppoſe the Proportion of the Trunk to the 
Branches between the Heart and the Emul- 
eents to be only as 100 to 103, which is the 
Wicaſt that has ever yet been obſerved. The 
Wnumber of Diviſions from the Heart to the 
Emulgents is about 30; it may be one or two 
more or leſs, for the number is not exactly the 
ame in all Bodys. — 

= \ow upon this Suppoſition, the Velocity 
ſom Þ the Blood at the Heart, will be to its 


hen N Velocity in the Emulgents nearly as 25 to 10, 
11s 6 or as 5 to 2, by the Method of Computation 
n Preh. 3. The Section of the Aorta at the 
* | Heart is to the Sum of the Sections of the 
by \ Yen lgent Arterys at leaſt as 12 to 1; and con- 
"+ quently the Quantity of Blood paſling thro 


de Heart in a given Time, will be to the 


Quantity 
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Quantity pafling thro the Emulgents in 6 
ſame Time as 30 to 1; and therefore, if t 
Heart throws off 1800 Ounces of Blood if 
the Space of 12 Minutes, there can uf 
60 Ounces paſs thro' the Emulgents in d 
ſame Time. 5 
I nave made this Computation to th 
utmoſt Advantage in favour of the arteril 
Secretions, by admitting a greater Velocity 
the Blood, or a greater Quantity paſſing thr 
the Heart in a given Time than can ber 
ſonably ſuppoſed; and if only one Ounce « 
Blood be thrown into the Aorta at en 
Syſtole, which is the moſt common Suppo. 
tion, then there would be but 30 Ounces pd 
thro' the Emulgents in 12 Minutes. Ant 
here it muſt be obſerved, that of the mal 
Maſs which circulates thro' the Blood-Velltl 
one half at leaſt is ordinarily Craſſament, u 
ſuch Serum as ſtrongly adhering to the Cn 
ſament cannot be ſecreted or drawn off i 
the glandular Secretorys, and conſequeni 
cannot contribute to the Augmentation ot lt 
arterial Secretions at all. The mean Quit 
tiry of Urine ſecreted in 24 Hours is abo 
36 Ounces, according to the Experiments l 
Dr. James Keil, where there are no exit 
ordinary Quantitys of Liquor taken in, b 
juſt what is ſufficient to dilute the ordind) 
Food, or to quench the moderate thirſt ot! 
Ferſon in health, and not uſing any heatih 
Exerciſe : but 36 Ounces in 24 Hours 5% 


of an Ounce in 12 Minutes. And 2 
01 
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ay one half of the mix d Maſs conſiſts of 


Wparable Serum, or ſuch as is capable of 
caching off by the ſecretory Tubes ; therefore 
W che Emulgents ſhould be ſuppoſed to flow 
in with Serum, or with a Fluid like com- 
Jon Water, there muſt be a double Quantity 
f ſuch Fluid ſecreted in the ſame time; that 
o, of an Ounce in the ſpace of 12 Mi- 
tes, or 3 Ounces in an Hour. And this is 
Wh utmoſt Quantity of Serum that can be 
Wrawn off from the emulgent Arterys in that 
ace of time, upon any Suppoſition whatever 
enſiſtent with animal Life and Motion: 
In this caſe, where the Seroſity and Fluxi- 
iy of the Fluid circulating thro' the Emul- 
Wcnts are ſuch, as to admit its paſſing thro' 
Wh: emulgent Capillarys and Bellinian Tubes 
Weually and indifferently, the Sum of the 
Wcctions of the emulgent Capillarys will be 
Wo the Sum of the Sections of the Bellinian 
obes as the mean Quantitys paſſing in a 


cn ven time, 2. e. upon the preſent Suppoſi- 
Fon, as 60 Ounces to 0,6 of an Ounce, or as 


oo to 1. This is where the Heart throws 


about 2 Ounces into the Aorta at every Con- 
ws action: but if a greater or leſs Quantity 
et Blood be ſuppoſed to circulate thro' the 
1, e in a given time, the foregoing Ratio of 


o © 1 muſt be increaſed or diminiſh'd in 
WT portion to the Quantity directly. 


cal BUT becauſe the Fluid paſſing thro' the 
1 5 mulgents cannot be ſuppoſed to be all 
ecalk er, and capable of being carried thro' the 

I e Bellinian 


. e 3 Fa. 


be hereby increaſed as 36 to 3o, or as 6 tog 


che Blood is leaſt, as in hypochondriack !- 
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Bellinian Tubes equally as in the Capillarysy 
the emvlgent Arterys themſelves, therefor 
the Proportion laſt aſſign d muſt be too lary 
and the Quantity drawn off by the Bellinig 
Tubes cannot be +++ part of what paſſes th 
the Emulgents in a given time. Let us (upp 
then the whole Quantity of Blood contain! 
in a human Body to be 30 Pound; for thi 
is in all probability more, yet it cannot be lf 
Let us alſo ſuppoſe this Quantity to be i; 
creaſed by 6 Pints of Water, or ſome thi 
Liquor paſting into the Blood and equal 
mixing with it at once, or in a very little im 
before any Secretion begins; and let the M+ 
mentum, Seroſity and Fhuxility of the Blodl 


then muſt the urinary Diſcharge be increati 
as the Cube of 6 to the Cube of 5, that i 
as 216 to 125. And conſequently the men 
Quantity of that Evacuation can be increaſt 
only from o, 3 to 0,52 of an Ounce in 1! 
Minutes. Theſe are all liberal Allowancs 
and no arterial] Secretions can be made ! 
larger Quantitys than according to theſe Lani 
but the real Quantity of Urine derived in 
the Bladder, and diſcharged in 12 Mutt 
may be, and often is, 30 Ounces, or em 
more, as is well known. That is more tha 
could be derived from the Arterys in the fa 
time, by above 60 to 1: nay, the largeſt Et 
cuations by Urine, Sweat, Stools, &c. 
often made where the Force and Veloctt] | 
hy ren 
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ſterick Faintneſs, Deliquiums, Sc. as all 
* that is, theſe are increaſed while that 


N s diminiſh'd, contrary to all the Laws of 
lan Motion, ſuppoſing ſuch Derivations to be 
rg 


W made from the Arteries. 


ok 

e SCHOLIUM. 
waar has been offer'd under this Propo- 
a 


dition is a full and ſufficient Demonſtration, 


. 1 chat the natural Evacuations in their different 
n and variable Quantitys, cannot poſſibly be 
ar WW erw from the Blood by the arterial Secre- 
am: Ws tory Ducts ; and conſequently that they muſt 
a ſupply'd in ſome nearer and more direct 
ba way, without any ſuch intermediate Drain 
"WY from the Arterys. What now remains is an 
au BE anatomical Account and Explication of this 
" "BS Principle ; or to ſhew from the Structure and 
l 


Conſtitution of an animal Body, that there is, 
and muſt be ſuch an immediate and direct 


(Communication from the Stomach to the 
"OB Kidncys, and to the ſeveral other Emunctorys 
Ge 1 W 2nd excretory Ducts of the Body, without 
u being the commonly ſuppoſed Courſe of 
| 10 Circulation thro' the Blood-Veſſels. That 
mu dis is really fo in fact, I think has been clear- 
uh 22d unanſwerably demonſtrated already, 
de from che known eſtabliſh'd and neceſſary 
: fa as of the Circulation of the Blood. Bur 
be how this comes about, or after what manner 
„ch Communication is made, has not been 
city N hitherto explain'd or underſtood. Nay, the 
ck ir 3 | | O 2 COnN- 
Areri | 
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contrary has been always ſuppoſed and afſerteq 
without Proof, and even againſt all the Lay 
of animal Motion. 5 

Bu T in order to ſet this matter in a cleare; 
Light, it will be neceſſary to conſider the 
Structure and Conſtitution of an animal Body 
with regard to that veſicular Coat which wi 
known to the Antients by the name of the 
Panniculus Adipoſus, and which the Moder 
call the Membrana Celluloſa. 

IT conſiſts of a Compages or Congeries d 
very [mall Lymphaticks, with their appending 
Velicles or adipoſe Cells, which commun. 
cate with each other by their common Tutu 
or Lympheducts, and are capable of a mol 


prodigious and almoſt incredible Difſtenſio 


from the leaſt Force. This celluloſe Men- 
brane is thrown over all the moveable pan 
of the Body, and may be found every wher 
between the Skin and the muſcular Fleſh. | 
is tied to the Skin which lies over it, by u 
Infinity of ſmall tranſverſe Fibrillæ ſpringiq 
from the ſmall Arterys that are ſpread upd 
the Skin; but it has no Adheſion at all tot 
ſubjacent Muſcles. By this means the Muſck 


may move freely up and down, and thel 


Tendons may be drawn forwards or bac 
wards with all imaginable eaſe, the Skin "i 
the ſame time remaining at reſt. But when 
by any Accident, this Membrane happens 
be eroded and conſumed, the Skin preſently at 


heres and grows to the ſubjacent Mulcle, 4 
| | 


— 
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o far ſuſpends or hinders its Action. And tis 
remarkable that where the Muſcles are con- 
Ecriv'd and deſign d for the greateſt ſhare of 
Motion, there this Membrane is thickeſt and 
Inet, as about the Breaſt, Abdomen, Back, 
Loins, Buttocks, Thighs, Legs and Neck; 

but where the Muſcles are ſmall, and not 
Very liable to Motion, there this Membrane 
| ſtock'd with ſo ſmall a Quantity of Fat, 
What almoſt all Anatomiſts in general reject an 
ipoſe Membrane, and only Ruy/ch admits 
f a celluloſe one: thus they diſallow of it 
ui Wn the Head, the Eye-lids, the Face, and the 
Perotum; but unjuftly, for it certainly exiſts 
chose Parts, but is ſo much thinner there 
- at the Buttocks, as the Elevator of the 
Wpper Eye-lid, or the Corrugator Frontis, are 
* than the Glut. 

Ab as this Membrane ſerves to lubricate 
Perween the Skin and the moving Muſcles, ſo 


) 


4 Ws Communications perform the ſame Office 
pu Wong the Muſcles as they regard each other, 
ml e each of them ſeparately, whe- 
wc Her great or ſmall, thro'out the whole Body; 


P that one can never actually touch another, 
7 any particular Muſcle adhere to, or rub a- 
Ti its contiguous Muſcle, but the one 
5 May move with all poſſible eaſe and freedom, 
While the next to 1t 1s at reſt, And from 
dy il Wence "tis as eaſy to diſtinguiſh between 
a i Wuicle and Muſcle, as between the Muſcles 
2M Id the Skin that covers them : nor are the 


O 3 | Muſ-. 
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Muſcles themſelves only thus ſheath'd and 
guarded, but likewiſe their Tendons; in con. 
ſequence of which they are eaſily pull'd for. 
ward and backward without any ſenſible 
Friction or Retardation. 

FROM the Tendons and Heads of th; 


Muſcles, this Membrane 1s continued to the 


Superficies of the Perioſteum, and fo to the 
Bones; and expands itſelf over the Ligz 
ments of the Joints, and even infinuates i. 
ſelf between the Viſcera and their Meninges 
as the Membrane of the 'Tharax and the 5 
panſion of the Per:tonzum. And that Por. 
tion of it which is deſtin'd to any one Muſcle 
is {till farther divaricated and diſperſed amor | 
the Interſtices of that Muſcle, which conſiſt 
of the ſeveral Parts into which it is artificial 
divifible, ſo that each of theſe may move f- 
parately and diſtinctly among one another 
and the ſame obtains even in every particular 
Fibre of the whole Muſcle. | 

Thus is the Progreſs of this celluloſe Mem- 
brane, from the internal Surface of the oui 
Skin, and from the Coats of che Stomach and 
Inteſtines, thro'out all the numberleſs Div 
fions and Subdiviſions of the Muſcles, ew 
to the Tendons and Perioſteum, and conk 
quently to the Marrow of the Bones, ana 
mically demonſtrable. And after it has up 
ply'd with the oily Parts of its Lymph, 


celluloſe Far, the Mucilage of the Joint 


and the Marrow of the Bones ; the ſuper 
at 


I 
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us or excrementitious Serum is return'd by 
the {mall Veſſels of this Membrane, to the 
everal Emunctorys and excretory Ducts of the 
Body, to be thrown out as uſeleſs, and make 
E way for a freſh Supply. 
Tuts celluloſe Membrane in a Body 
highly fed and fatten'd, is ſo prodigiouſly 
ltd and diſtended with Fat in all its Divi- 
ſons among the Muſcles, that its Contents are 
W more in Subſtance and Weight than all the 
eeſt of the Body, in the Proportion of 3 or 4 
soi; but in a Maraſmus and Atrophia it is fo 
empty d, that the Tunick itſelf is almoſt inviſi- 
ble, and can ſcarce be ſeparated or diſtinguiſhed 
trom the Skin that covers it, and to which 
W it grows and adheres. In a Leucophlegmatia 
W theſe Cells are fill'd only with Water; and in 
fe. an Emphyſema they are monſtrouſly turgid 
her: and inflated with Wind or Air. 

= In the Great or French Pox, the venereal 
Virus fixes upon this Membrane as its original 
len. proper Seat and Subject: and the ſubjacent 
Muſcles are not at all affected by it, or touch'd 
a with it, till the celluloſe Membrane has been 

quite eroded, putrify'd and conſum'd, clear 
up to the Tendons of the Muſcles and the 
Ferioſteum of the Bones. Which is an evi- 


rt any time, by Inſpection only; that this 
Membrane has very little or no Connexion or 
= Communication with the Blood-Veſſels, and 
= uſt conſequently be fed and ſupply'd by the 
Z = -- Chyle 
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Chyle directly from the Stomach, as much 
the Blood-Veſlels themſelves. 

As what I have here offered concernim 
the Structure, Propagation and Uſe of th 
Membrana Celluloſa, is a matter of fact, ani 
muſt depend upon Authority; I have giv 
this Account of it almoſt in the very Work 
of the learned and celebrated Boerhaave, il 
the Preface to his Aphrodiſiacus, or Collection 
of original Tracts relating to the veneral 
Diſeaſe: from whom only I have been abley 
borrow any Light or Aſſiſtance upon this in. 
portant Subject ; and to whom this great and 
noble Diſcovery in Anatomy mult be due: \ 
Diſcovery of vaſtly greater Moment, and mor 
general Uſe, than any thing hitherto deduced 
from the Circulation of the Blood; finc: 
hereby the moſt difficult and otherwiſe n- 
explicable Appearances and Symptoms d 
Diſeaſes, may be eaſily underſtood, and clear 
ly accounted for. 

HEN CE we ſee how the moſt diſtant, : 
mote, and, to appearance, independent Part 
of the Body, may have a neceſſary and dire 
Communication with each other. Fron 
hence we may underſtand how it comes about 
that all the Fat and Lymph of this cellulot 
Membrane, tho it be ſometimes double u 
Quantity and Weight to the whole Body be 
fides, may yet be evacuated and diſcharged 0 
Urine in a Diabetes, by Sweats and Stools 1 


2 Hectick, by an Ulcer in any part 4 q 
D | By 
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oy, or thro the ſalival Ducts by the Force of 
Plercury; while the ſtare of the Blood is not 
Wenfibly alter'd, but remains much the ſame 
rich regard both to its Quantity and Quality. 
From this Principle we may underitand and 
lain the ſeveral Appearances and Symptoms 
ot hypochondriacal and hyſterick Diſorders; 
pf the Scurvy, whether it affects the outward 
kin, the Viſcera, the Mucilage of the Joints, 
yr the Perioſteum and Bones. And from hence 
e may account for that great and general 
Corruption of the Lymph in the Glands and 
mall Veſlels of the adipoſe Membrane, which 
Wometimes happens from a vitiated Digeſtion z 
ile the Blood, upon Phlebotomy, is found 
o be florid, rich, and good. 

= AxD thus we ſee after what manner the 
Eromach actually communicates not only with 


7 
< 


che Kidneys, but with all the other excretory 
WD ucts and Outlets of the Body, and this im- 


nediately and directly, without any regard to 


1 
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„ K. the arterial Secretions : and therefore this 
Wercat and neceſſary Law of animal Motion 
d Secretion, is now not only demonſtrated 
5 phyſically true in fact, but likewiſe anato- 
nmically explain'd and accounted for. 


PROPOSITION XII. 


= 70 explain the Origin, Formation, aud Con- 


. litution of glandular Diiſea ſes. 


3 
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Tux original ſecretory Ducts or glandular 
Strainers, thro which the Serum or Lymph 
is drawn off from the Blood in the Arterys, 
and their ſecondary conveying Pipes, by which 
it 1s propagated from the Glands, and diſtri. WW 
buted to its ſeveral Receptacles and Outlets 
being extremely minute, conſiſting of very thin 
and tender Coats, and endu'd with but a very 
ſmall degree of muſcular Force; are, upon 
theſe accounts, the moſt liable to Obſtructions, 
immoderate Diſtenſions, Erofions and Dilace- 
rations, of any in the whole Body. 

AND from hence a multitude of Symptoms 
Vriſe, and diſtin Diſeaſes are form'd, which 
have been hitherto either ſo little underſtood 
or ſo oddly explain'd, that this morbifick Con- 
{tirution has been generally allow'd as the 0p- 
probrium & Flagellum Medicorum, the com- 
mon Reproach and Scourge of Phyſicians: 
for all the Diſeaſes under this general Conſti- 
tution, excepting -perhaps a Dropſy and a 
 Phthifis, or Ulceration of the Lungs, have 
been call'd Nervous, and aſcrib'd to the in- 
temperate Sallies, the irregular Exploſions, 
and the eccentrick Motions of the diſturbd 
animal Spirits; which is a Cauſe certainly 
more myſterious than any Diſtemper in the 
whole Body. 5 5 3 

Bur that I may, at leaſt in ſome meaſure, 
free this part of the Theory and Practice of 
Medicine from ſuch Generality, Confuſion 

and Uncertainty, I ſhall here conſider the 
principal morbifick Diſpoſitions of the Lim 
all 
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and glandular Secretions: and this may per- 
haps ſerve to account for ſome of the moſt 
abſtruſe Phænomena of Diſeaſes, without re- 
curring to a Cauſe ſtill more abſtruſe than the 
phænomena themſelves. 
Nou the Lymph or Serum of the Blood, 
which is continually draining off thro' the 
| Iymphatick and expurgatory Glands, may 


pecome morbifick, either on the account of 


| its Quantity or Quality; and both theſe mor- 
bifck Conſtitutions of the Serum, reſpecting 
either its Quantity or Quality, depend fo 
much on the urinary and biliary Secretions, 
that the one cannot be underſtood or explain'd 
without the other : and therefore I ſhall con- 


ſider them both together, that their original 


morbid Conſtitutions, and their ſeveral Phæ- 


nomena may be ſeen in their proper genuine 


Production and Formation. 

1. THEREFORE, the urinary Pipes and 
Aqueducts from the Stomach and Blood into 
the Bladder being the principal Water-drain, 
by which the greateſt part of the Liquors ta- 


ken in are diſcharg'd again out of the Body; 


Quantity 


where theſe are obſtructed, and the 
of Urine conſiderably diminiſh'd, the neceſ- 


lary Conſequence of this muſt be a Surcharge 


of Serum in the Blood; which running off 
too faſt upon the Glands and Lymphaticks, 
and overſtretching, dilating, and diſtending 
them, a Dropſy muſt enſue : and from hence 
there will ariſe different Appearances and 
»mptoms, according to the different State 

| ; | and 
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and Circumſtances of the overſtretch'd di. 
ſtended Glands and Lympheducts, and the 
particular Parts upon which the principalBulk 
and Surcharge of the Water is thrown. 
Tun Meſentery and the Caul, being all 
glandulous and abounding with an infinity of 
Lymphaticks, thro' which the largeſt Quan- 
titys of Lymph are drawn off from the arte- 
rial Blood, are therefore moſt liable and the 
firſt diſpoſed to a Diſtenſion and Tumefaction, 
upon any great or long continu'd Obſtruction 
and Diminution of the urinary Drains; from 
whence the Inundation ſoon ſpreads, and di- 
ſtends the Spleen, the Liver, Stomach, and 
all the parts of the Abdomen ; and laſtly, the 
whole Body is ſwell'd and bloated from Head 
to Foot. 1 — 
BuT this univerſal Dropſy, or Anaſarca, 
15 often prevented by a worſe Accident ; for it 
frequently happens, that the Liver, Spleen, 
Caul and Meſentery, ſome or all of them cor- 
rupting, and their Lymphaticks breaking, the 
Water is let out into the Cavity of the Abdo- 
men; which renders the Caſe deſperate. For 
tho any preſent Load of Water may be let out 
of the Belly by Tapping, yet it will be ſtil 
collecting and filling up again from the broken 
Lymphaticks ; till Nature being quite waſted 
and worn out, the Patient dies; having all his | 
| Bowels and the principal Organs of Life foak'd, Wl 
tainted, and putrefy'd in the ſtinking corrupt 
ſtagnating Water, Oe 


THESE | 
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THESE two ſorts or rather degrees of a 
| Droply, the Angſarca and Aſcites, manifeſtly 
| conſiſting in a Redundance of Water, from 
in Obſtruction of the urinary Pipes, and 
ctrainers, the animal Spirits have not been ſo 


| much blam' d; and every body allows the Di- 
| ftemper to be owing, not to highly refin d 
rectiky d Spirits, but to ſtinking, corrupt, and 


putrefying Water. | 

| Bur there is another ſort of Dropſy, which 

hing more latent and conceal'd, has been ge- 

| nerally taken for a pure nervous Caſe, and 

| its Symptoms accounted for from the Doctrine 

| of Animal Spirits; an Hypotheſis, ſerving in 
Phyſick to explain all thoſe Diſeaſes which 


the Phyſicians have been ignorant of or ſur- 


priz'd at, like the common Refuge of Con- 
juration or Witchcraft among the Vulgar. 
| The Dropſy which I here intend, is the inter- 
nal Hydrocephale, or Dropſy of the Brain, of 
which the Symptoms and peculiar Phzno- 
mena are ſo very different from thoſe of an 
| Anaſarca and Aſcites, that they are common- 
ly aſcrib'd to a quite different Cauſe, to the 
great Detriment of the Patient, and Diſap- 
pointment of the Phyſician. ; 

ITIs well known that the Brain is provided 
with a great number of lymphatick Glands : 
| for beſides the Pineal, the Pituitary and Cho- 
| roidal Glands, which are ſufficiently viſible 

ad remarkable, the Pia Mater is all over be- 
deck d and interlac'd with an infinity of ſmall 
Glands of the lIymphatick Kind, which in 

%% - 
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their natural State cannot be ſeen without 4 
Microſcope ; but when this Membrane haz 
been ſoak'd ſometime in warm Water, or when 
theſe Glands are preternaturally tumify'd ang 
diſtended in a Hydrocephale, they are ville 
enough to the naked Eye. Now all the hym- 
33 Glands of the Brain, thro' which the 
ymph is drawn off from the ultimate 
Branches of the cervical and carotide Arterys, 
uniting in larger Canals, convey their ſecreted 
Lymph to the jugular Veins, where it i; 
empty'd into the Blood. And this 1s ſuffici 
ently evinced by injecting any tinged Liquor 
thro' the Infundibulum, where the Lymphi- 
ticks of the Brain unite ; which Liquor vil 
freely paſs into the jugular Veins, but cannot 
in the natural State and Situation of the O- 
gans paſs any other way. 

WHEN theſe Glands and their Lymphedud: 
are obſtructed, ſo as not to ſend off ther 
Lymph to the Veins as aforeſaid, the Conſe- 
quence is a Dropſy of the Brain, or an inter- 
nal Hydrocephale ; of which the Symptoms 
will be various, and more or leſs ſevere, ac- 
cording to the Nature of the Obſtruction, and 
the Quantity of the Lymph detain'd and pre! 
ſing upon the Nerves and Blood-Veſſels. While 

the Glands and their Lymphaticks are only 
immoderately diſtended and dilated, but n 
broken, the Symptoms are Heavineſs, Laſſitude, 
and a general Weakneſs of the Muſcles ; * } 
liſtleſs Unconcernedneſs about things, Droulr | 


neſs, and an almoſt continual — f 
| ; cep; 
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Sleep, with an unuſual Tenderneſs or Inca- 
pacity of 3 leaſt Exceſs of Heat or 
| Cold, either with reſpect to the external Air, 
or the internal uſe of Drinks and Medicines. 
When the Obſtruction, Dilatation and Diſten- 
fon become greater, the Diſeaſe diſcovers it- 
ſelf in vertiginous and paralytick Symptoms, 


plexys, and /paſmoarck Deliguia: but when 
theſe Glands and Lympharicks inflame, break, 
and let out their contain'd Lymph upon the 
Brain, or between the Meninges, the caſe is 
altogether deſperate, and the Patient ſoon dies 
paralytick, convulſed, and under a ſtupid 
drouſy ſort of Raving. 
HowE VER, while the Diſtemper is only 
growing, and before the Lymphaticks break 
and extravaſate the Water upon the Brain, 
there is hope of a Cure, provided the moſt 
effectual Methods are taken to derive and 
draw off the Water from the Head, by long 
continued moderate Purgings, Iſſues, Setons, 
Bliſters, Sc. but all volatile oily Salts, ſtrong 
ſpirituous Liquors, heating Cordials, and ev 
thing which determines the Blood and Hu- 


the Head, are moſt certainly hurtful, how 
much ſoever they may be ſometimes uſed and 
cry d up, under a pretence of awakening and 
ouſing up the animal Spirits, and addr 
them from their ſuppoſed Oppreſſion and Sut- 


focation. Bur, 


and diſpoſes to Lethargys, Epilepſys, Apo- 


mours in a greater Quantity than ordinary to 


2. To 
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2. To conſider another Effect of this mor- 
bifick urinary Secretion : It ſometimes ha 
pens, that the primary Drains, and thinneſt 
part of the Urine, paſs off very plentifully in 
 tufficiently large, or perhaps too great Quan- 
titys; While the groſſer Salts, Earths, and 
other thick and gritty Recrements, which 
ought to be ſtrain'd off and diſcharg'd thro 
the Kidneys, are retain'd in the Blood from 
ſome Weakneſs, Dilatation, or ObſtruRion in 
the renal Glands, which cannot make this due 
and neceſſary Secretion : and this groſs, ſalt, and 
ſabulous Matter, being retain'd in the Blood 
and mix'd with the Serum, muſt paſs together 
with the Lymph thro' the other Glands and 
lymphatick Strainers, in a preternatural way, 
And from hence the Glands in different Parts 
being gradually fill'd with this groſs, urinous, 
ſalt and ſlimy Sabulum, will at length be to- 

tally obſtructed, and very much dilated and 
diſtended with it, and thereby form various 
forts of edematous and ſchirrous Tumors; 
which Tumors at laſt ſuppurating and run- 
ning into Ulcers, produce à great variety of 
different Symptoms and Appearances, more or 
leſs ſevere and grievous, according to their ſe- 
veral degrees of Malignity, and the particular 
Parts affected: and this is what I chuſe to call 
in general the Scorbutick Conſtitution. Of 
which general Scorbutick Conſtitution, I ſhall 
here conſider ſome of the principal Modifica- 
tions and Phenomena. 


IN 


2 
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Ix the firſt place therefore, the Serum of 
the Blood being plentifully ſtock'd with this 
gros, ſalt, and ſlimy Sabulum, which cannot 
be drain'd off by the Kidneys, a great Propor- 
lion of the thickeſt and groſſeſt Part of it muſt 

neceſſarily paſs thro” the Spleen; in which the 
hlood-Veſſels and Lymphaticks are the largeſt 
of any other glandulous Organ of the Body : 

| and conſequently while the thinner Parts are 
carried off, and the thicker and grofler lodg'd 

W upon the Glands, the Spleen will be firit ob- 
ſtructed, indurated and tumefy'd; from ſuch 
| a Cauſe as we are now conſidering. . 
Is the next place, the Meſentery, in which 
an Infinity of lymphatick Glands are inter- 
woven, and complicated thro' its whole Sub- 
ſtance, will conſequently be obſtructed, har- 
den d and tumefy'd, from the fame Cauſe and 
| by the ſame Means as before; and from this 
| Diſtenfion and FTumefaction of the Metentery, 
the Inteſtines muſt be compreſs'd and conſtipa- 
ted, their periſtaltick Motion, or the muſcular 
Action of their Coats leflen'd and diminiſh'd, 
and the Protruſion and Expulſion of the Ex- 
crements hinder'd and obſtructed: from 
whence the Stomach and Bowels will be fill'd 
with a windy Flatus, occaſioning ſour, hot, 
ſharp, acrid and ſtinking Belches, Cholick 
Gripes, immoderate Diſtenſion of the Stomach 
and Viſcera, aſthmatick Suffocations, and very 

| diten a fort of drunken, delirious, or maniacal 
lirength and wildneſs of Imagination, from 
ne mmoderate Afflux of the Blood to the 
ES Head, 


” — 


the Arterys ; and confequently the Blood wil 


JV 
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Head. On the other hand, while the Inteſ. 
tines are thus compreſsd and conſtipated by 
the tumefy' d indurated Meſentery, any ſtron 
Catharticks, low, cooling, cleanſing Liquors 
acid mineral Oils and Spirits, and whatever 
tends to move the Blood and Humours down. 
wards, by irritating and ſtimulating the Sto. 
mach and Inteſtines, which have in great 
meafure Joſt their muſcular natural Force, 
mult produce Faintneſs, Tremblings, Deliquia, 


a low Pulſe, cold Sweats, and a terrify'd Ima. ME 


gination, impreſs'd with all the Images and 
Ideas of Fear and Grief. 
Tat Spleen and Meſentery, to which we 
may add the Epiploon, being thus tumefy'd, 
and their Glands obſtructed, the Lymph car- 
not be drawn off in ſufficient Quantitys from 


be ſent into the Vena Porta and to the Liver, 
not ſufficiently drain'd and depurated of is 
thinner Serum: from whence the Liver, in- 


ſtead of ſecreting the pure Bile, will drain of 


only a low, watry, falt, and fabulous Liquor, 
coming near to the Nature of Urine ; whik 
the proper volatile oily Salts of the true and 
natural Bile will be left in the Blood : and 
theſe mix'd with the groſſer fix d Salts au 
ſlimy Sabula of the Urine, which cannot pal 
the Kidneys, ferment with and corrupt is 
whole Serum of the Blood, by rendring 
hot, ſharp, acrid, pungent, extremely per 
trating, and in a manner corroſive ; and d 
Serum thus corrupted, fuſed, and ſharpen 

ml 
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muſt diſpoſe the Tubercles and Tumors of the 
Spleen and Meſentery, to ſuppurate and run 
off into putrefying Ulcers : from which Ero- 
ſion and Ulceration, there muſt enſue a Tabes, 
an Hectick, and a genetal waſting or con- 
ſumption of the Fleſh and Far. From all 
which Symptoms, thus deriv'd from their na- 
tural Production and original Cauſe, tis plain 
that this which has been here deſcrib'd is the 
bypochondriack and hyſterick Conſtitution ; 
and that they who are ſo affected, labour un- 
der a true and proper ſplenick and meſenterick 
Scutvy. | 5 

Wren the ſame urinous, ſalt, ſlimy, and 
fabulous Matter happens to be thrown upon 
the Glands of the Bronchia, it produces the 
Tubercles, Tumors, and Abſceſs of thoſe 
Glands, or an Ulceration of the Lungs; which 


is properly a bronchial Seurvy: and here where 


the true Cauſe appears, the animal Spirits are 


no longer blam'd, as they generally are while 


the Scene is acted deeper, and the Diſeaſe lies 


more latent in the glandular Organs of the 


Abdomen, | | | 5 
Ix ſhort, there are no Glands thro'out the 

whole animal Body, but what may be affected 

after the ſame manner, and their Blood-Veſ- 


| ls, Nerves and Lymphatiaks tainted, etoded 


and ulcerated by this ſalt, ſharp; fabulous; 
llious, and corrofive Serum; which often 


corrupts, putrefies; and eats off the Ligaments 
| and Bandages of the Joints; diflolves the 


s and Bones, and foaks 


Union of the Cartilage 5 
P 2 thro 
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thro' and ſwells the Bones themſelves, canker. 
ing, corrupting, and mortifying them. The 
Leproſy in all its diſmal Appearances, and the 
Lues Venerea, are owing to the ſcorbutick 
Cauſe rais'd to a higher Malignity. 


PROPOSITION XIV: 
TO explain the Origination, and eſſential 
Conſtitution of FEVERS in general. 


IN order to come to any Certainty about 
the natural Production, eſfential Conſtitution 
and Cure of Fevers, it will be neceſſary to 
conſider the peculiar Characteriſticks of a Fe- 
ver, ot thoſe common Symptoms which at- 
tend all Fevers, and by which a Fever is out- 
wardly and ſenſibly diſtinguiſh'd from all other 
Diſeaſes. Now theſe common Characteriſticks 
or viſible Appearances which in ſome degree 


or other ſenſibly attend every Fever, are thek 


which follow. 


I. Aquvick, unequal, irregular Pulſe. I 

II. A LABoORIouUs and diſturb'd Reſpira- 
tion. f 

III. Ax equally fluid, high colour ' d ſhining 
Urine, with a Diminution of its Quantit), 
eſpecially in the Febrile Paroxyſm. 

IV. APARCHEDNESs and drineſs of tht 
Tongue, Mouth and Throat, with a clammf 
neſs and viſcidity of the Saliva, attended wil 
a conſequent heat and thirſt. 


v. +l 
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V. Ax inflammatory painful Reſtleſſneſs, 
| preventing, interrupting, or diſturbing the 
E natural Sleep. | | 
Vl. Loss of Appetite, and a general Nau- 
W and Reluctancy of the Stomach againſt 
| every thing but thin diluting Liquors. 


1 po not pretend that all theſe Symptoms 

are equally apparent in every Fever, tho I 

E think there is no Fever but where they are all 
o be found in ſome degree or other; and ſome 
of them, at leaſt, ſo diſtinct and ſenſible, that 
every judicious Obſerver will eaſily pro- 
nounce whether the Perſon has a Fever or 
| not. | 
Now from theſe Symptoms 'tis manifeſt, 
that in every Fever there is a general Obſtruc- 
tion and Diminution of the glandular Secre- 
| tions; I mean, that a great part of the Lymph 
or derum of the Blood, which ought to be 
continually drain'd off, both by the conſerva- 
tory and expurgatory Glands, is during the 
| Fever ſo retain'd in, and cloſely united to the 
Maſs, that it circulates together with it in the 
Blood-Veſlels ſtrictly ſo call'd, z. e. in the Ar- 
crys and Veins. 

To ſhew that this is really and in fact the 
state and Conſtitution of the Blood in the 
Production and Formation of a Fever, it will - 
be neceſſary here to apply the general Principle 
o the fore-mention'd particular Symptoms; 
dy which it will be evident, that all thoſe 

Fhenomena or ſenſible Appearances of Fevers, 
| 1 arg 


; 
' 
| 
; 
{4 
| 


Blood will become too vjſcid, glutinous and 


Velocity in the Lymphaticks and ſecretory 
Quantity than ordinary of the Fluid muſt now 
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are the juſt and adequate Effects of ſuch 2 
Cauſe. For, 

1. Tur Lymphaticks being obſtrudte, 
and thereby the Influx of the cool'd, diluted 
Serum from the conſervatory Glands bein 
intercepted, tis manifeſt that the Blood upon 
this occaſion muſt acquire a preternatura] 
Heat ; and from hence the Serum of the 


tenacious, which is the well-known Conſe- 
quence of its being over-heated. 


4 * 


2. THr Serum being thus retain'd by its 
Heat and Viſcidity in the common Maſs, and 
not flowing in a ſufficient Quantity and a due 


Ducts of the Glands, tis plain that a greater 


circulate thro' the Blood-Veſſels, i. e. the Ar- 
terys and Veins. And from hence, partly by 
the increas'd Quantity, and partly by the Heat 
and Rarefaction of the Blood, there mult en- 
ſue a Plethora of thoſe Blood-Veſſels; and 
from hence a preternatural Diſtenſion of the 
ſmall capillary Arterys in the Glands and Mut | 
cles, with Heat or inflammatory Pain. 
3. Tux hot viſcid rarefy'd Blood, difter- 
ding and inflaming the Glands and muſcular 
Fleſh, muſt act as a Stimulus upon the Nerve 
or muſcular elaſtick Fibres, and excite them 
to ſtrong and violent Vibrations or Efforts, in 
order to remove the increaſed Weight and 
Reſiſtance of the Blood, and carry on the Cr] 
culation. And theſe Vibrations and 2 a | 
I wy 
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| the Nerves will be different and unequal, ac- 
| cording to the Nature of the Stimulus, and 
| che different Parts affected by it. And this 
| muſt produce a quick irregular Pulſe, and a 
laborious and diſturb'd Reſpiration. 
| 4. Tux Serum being detain'd by its Heat 
and Viſcidity in the Blood, and not paſſing as 
ofual thro' the Lymphaticks and ſecretory: 
Ducts of the Glands, a ſmrall Quantity only of 
the Saliva will be ſhed off; which therefore 
by its flow Motion will grow thick and clam- 
my: and by means of the ſmall capillary Ar- 
terys, diſtended with hot rarefy'd Blood every 
where diſperſed, and preſſing upon the ſalival 
Glands, the Tongue, Mouth and Throat will 
be parch'd and dry'd, the Saliva harden'd and 
incruſtated about the Tongue and Palate, and 
produce a Heat and Thirſt. And for the ſame 
Reaſon tis evident, that only the thinner and 
more fluid Parts of the Serum will be ſtrain'd 
thro the Kidneys; and conſequently the Urine 
will be ſmall in Quantity, of an high florid 
Colour, and with little or no Sediment or Se- 
paration of its Parts. 

5. In this Caſe, and for the Reaſons already 
mention'd, the Stomach being heated and in- 
fam d with the hot rarefy d Blood, every thing 
contain'd in it will be apt to ferment, rarefy, 
and work up into an indigeſted Flatus ; and 
| theLacteals at the ſame time being compreſs'd 

and conſtipated by the diſtended turgid Blood- 
Veſſels, will admit of nothing from the Sto- 
mach but what is very thin and fluxile : and 
P 4 there⸗ 
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therefore the work of Digeſtion will be inter 
rupted and perverted, Nature will loath and 
reluct againſt any thing of Food or Aliment, 
and the Perſon will covet nothing but thin di- 
luting Liquors. 
Now after this account of the general Ori- 
ination and Conſtitution of Fevers that are 
true and ſimple, it will be neceſſary to confider 
the natural Solution of ſuch Fevers, and by 
what means the Buſineſs is effected, when the 
Cure 1s left to and pertorm'd by Nature alone, 
without the Aſſiſtance of Art: and this is of 
zach Conſequence, that it will be impoffible 
to determine any thing certain about the Cure 
of Fevers, without carefully following the 
Footſteps of Nature, and making that our 
principal Guide and Rule. = 
Do RIN & the Riſe and State of a true Fe- 
ver, ſuch as I am now conſidering, the expur- 
gatory Secretions are in a great meaſure ſuſ- 
pended, or very much leſſen'd and abated: 
che Saliva flows but in ſmall Quantitys; the 
external Surface of the Body is parch'd and 
dry, with little Appearance of Sweat or Per— 
ſpiration; the firſt Urines, or ſuch as at other 
times are drain'd off directly from the Stomach 
to the Bladder, are now quite ſtopt; the fix 
Salts and earthy Sediments of the Blood, which 
ufſually paſs off by the Kidneys, are now kept 
back, and only a ſmall Quantity of the heated 
Serum paſſes theſe urinary Diſcharges. That 
this Detenſion of the ſerous Evacuations is the 


neceſſary Conſequence of a Fever, we 75 
cel 


Secretion of the vital Flnds. 217 
den already, and by what means it comes 
about : what now remains is to ſhow that 
this, which is the neceſſary Conſequence, is alſo 
the natural Cure; or the Method by which 
Nature, 7. e. the Machine, relieves and ſuc- 
cours itſelf, provided the Enemy be not too 

rong. 
, Pn o M what has been ſaid I preſume it may 
be ſufficiently evident, that the Heat, Rare- 
faction, and Viſcidity of the Blood, muſt be 
neceſſarily increas d upon any Obſtruction of 
thoſe Lymphaticks which are deriv'd from the 
conſervatory Glands, and by which the heated 
derum ought to be receiv'd from the Arterys, 
and return d cool'd and diluted upon the Blood 
in the Veins; and conſequently that ſuch an 
OHeruction or Diminution mult produce a Fe- 
der. Nov in this caſe, ſhould the Serum or 
thinner part of the Blood be thrown off too 
faſt in any of the expurgatory Secretions, the 
remaining part of the Maſs muſt be ſtill more 

hot and viſcid; the head Blood-Globules be- 
| ing depriv'd of their diluting Serum, will be 
excited into the moſt violent inteſtine Motion; 
and this Tumult and Efferveſcence of the 
heated viſcid Craſſumentum, acting as a S77- 
mulus upon the muſcular Coats and Fibres of 
the Blood-Veſſels, will excite the nervous 
dyſtem into ſuch ſtrong and violent Efforts, in 
order to carry on the Circulation, and remove 
the growing Weight and Reſiſtance of the 
iureid rifing Blood. 


But 
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Bu T the Serum {till diminiſhing, and the 
Heat, Efferveſcence, and inteſtine Motion of 
the Craſſamentum increafing, Nature will ſoon 
be brought to her laſt Struggles in continua] 
Watchings, Deliria, Ravings, purple, black, 
and livid Spots upon the Surface of the Skin; 
bloody Secretions, Gangreens and Mortifica- 
tions of the glandulous and muſcular Fleſh; 
a trembling intermitting Pulſe ; an hot ſuffo- 
cating Breath, Delzquia, ſoporiferous Stupor 
convulſive Sighs, with other ſuch-like diſmal 
Harbingers of a general Wreck, which come 
to give the By-ſtanders notice of approaching 
Death. | 


No v to prevent this Tragedy, as ſoon asa 


Fever commences, and threatens an Inflam- 


mation, Nature takes care to ſhur up all the 
Sluices and Outlets of the Serum, that as 
much as poſſible of the thin and aqueous 
Parts of the Blood may be retain'd, to diſſolve 
and dilute the Craſſamentum, till the Quantity | 
of the Serum be increas'd, ſo as to be caps- 
ble by its natural Weight and Impetus 6 i 
make its way again into the obſtructed Lym- 
phaticks; which being done, and the Blood | 
thereby ſufficiently condenſed, cool'd and d- 
luted, the excretory Ducts and Orifices of 
the expurgatory Glands are by the Action 0! 
Nature open'd again, in order to let out the 
morbid Serum which has been accumulating, I 
corrupting, and putrefying in the Lymphi- 
ticks, during the Riſe and Progreſs of the 
. 2 

: Tx1 
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ut manifeſt Diminution of all the Eva- 
cuations, or expurgatory Secretions in a true 
and regular Fever; the Care of Nature in 
ſhutting up the ſmall Pipes and Paſſages of 
the firſt Urines, that a greater Quantity and 
Proportion of what is drank may pals into the 
Blood ; the plain Voice and Law of Nature 
expreſs d in the painful Senſation or S7/mulys of 


Thirſt, and commanding a free and plentiful 


uſe of thin diluting Liquors ; and eſpecially 
the many dangerous Conſequences which are 


always found by Experience to follow from 


| any large ſymptomatical Evacuations in a Fe- 
ver, where the Serum 1s thrown off in Sweats 
or Stools before it had done its proper work, 
by preparing the Blood for a due Criſis, or a 
regular Solution of a Fever : All theſe Facts 
put together, I think, afford us a ſufficient! 
clear and full Proof of the truth of this The- 
ory, concerning the natural Production, Con- 
ſtitution, and Solution of a Fever. 


COROLLARY. 


FROM What is here ſaid it is manifeſt that 
there are three very different and remarkable 
States and Periods to be obſerv'd and diſtin- 


guiſh'd in every Fever: The firſt is the State 


or Period of its ariſing or generation, While 
the Heat and Rarefaction of the Blood is ſtil 
increaſing, and the Influx of the Serum thro” 
the Lymphaticks more and more obſtructed 
22 
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Tur ſecond is its conſtituent, fix'd and 
ſtanding State, or that Period in which the 
Fever having bbtain'd its full Growth and per- 
fect Formation, retains its whole Form and 
Conſtitution for a time, while Nature is em. 
ploy'd about the moſt nice and difficult Work, 
in order to bring about a ſalutary Criſis. 

THe third and laſt State of a Fever is the 
Criſis, or that Period in which the Blood con- 
denſes, dilutes and cools; and the Serum ta- 
Eing its due Courſe again thro' the Lympha- 
ticks, the ſtagnated, corrupt, and putrid 
Lymph or Serum is waſh'd off, and thrown 
out in the critical Diſcharges of Sweat, Urine, 
Stools, &c. But if Nature cannot bring about 
a ſalutary Criſis, and be not aſſiſted by Art, 
this Period puts an end to the Diſeaſe and Life 
together. 


COROLLARY II. 


FROM hence it evidently follows, that the 
moſt proper and ſeaſonable time for the aſſi- 
ting of Nature, and in which the Advice of 2 
Phyſician who underſtands his Buſineſs will be 
of the greateſt Conſequence, is the firſt arr 
ling or generating State of a Fever. 
SUCH 1s the inimitable Wiſdom and Con- 
trivance diſcover'd in the Structure and Con- 
ſtitution of an animal Machine, that more 
Fevers are prevented and reſtrain'd by the 
Care and Providence of Nature, than are ever 
cur'd by the Phy/ic:ans. And indeed, where 
Nature obtains her firſt Intention, LL. (0 | 
throw | 
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throw off the generating Principles and origi- 
nal Stamina of the Diſeaſe, there is no need of 
the Aſſiſtance of Art afterwards. And ſince 
| Nature is the original Standard and Archetype 
| of Art; there is no need of any thing elſe for 
the Information and Inſtruction of a good 
Phyſician how to proceed in this Caſe, bur 
| only to obſerve the meaſures of Nature, and 
| how ſhe obtains her End where ſhe is not 
| {me way or other prevented, hinder'd, or 
obſtructed in her Work, | | 
Now to apply this: 'tis evident from 
what has been already obſerv'd concerning the 
Production and Formation of a Fever, that 
the firſt Principles and original Stamina of the 
Diſeaſe are laid upon the Stomach or Inteſtines; 
where a hot inflammatory Flatus being ex- 
cited, the Buſineſs of Digeſtion is interrupted 
| and perverted, and the due Separation of the 
groſſer from the more fluid Parts of the Chyle 


prevented. 
Now in this caſe the Buſineſs of Nature, 


or which 1s the ſame thing, the natural Con- 


kquence of ſuch a State and Diſpoſition, is, 


I. THAT the muſcular Coats, or nervous 


Fibres of the Stomach and Inteſtines, being 
urg d by the Irritation and Stimulus of ſuch 
heated, indigeſted, viſcid, and rarefy'd Mat- 
ter, are hereby brought into violent Action, 


or excited to very frequent and ſtrong Con- 


tractions; by which means the indigeſted mor- 
bid Matter lodg'd in the firſt Paſſages, is 
crown out of the Body by a natural Vomiting 

or 
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or Purging, or both, according to the preſent 
State and Diſpoſition of Nature. 

2. DURING the Luctus and Struggle in 
the Stomach and Inteſtines, the Perſon by 
certain loathing and reluctancy againſt ſoli 
Food, and all ſuch Meats as require a conſ- 
derable Time and Apparatus for Digeſtion, i 
forbid the uſe of them by the Voice and Lay 
of Nature: for 'tis plain that while this great 
Gland, z. e. the Stomach, with its digeſtive 
Organs, and its excretory and ſecretory Duty, 
the Inteſtines and Lacteals, are thus indiſposd, 
nothing that requires much digeſtion can be 
taken in without detriment ; ſince all fuch ! 
things in this caſe muſt neceſſarily increaſe and | 
heap up that Load of flatulent, viſcid and i- 
digeſted Matter, which Nature is now k- 
bouring to caſt off. And in this primary In- 
tention of preventing the firſt perfect Form 
tion and Fixation of the Diſeaſe, the Circum- | 
ſpection and Diligence of Nature ſeldom fail 
her, unleſs the Weight and Reſiſtance be too 
great at firſt, or ſhe be otherwiſe injudicioully Wi 

hinder'd and obſtructed in her Work. 1 

3. AND becauſe while this is doing it mult 
needs happen, that ſome part of the heated 
viſcid Chyle muſt have made its way from 
the Stomach towards the Blood, ſo as to begin 
the Obſtruction in the chyliferous Ducts and 
the lymphatick Canals of the conſervator) W 
Glands; therefore Nature takes care, by he | 
Stimulus of an uneaſy Drineſs and T hick, 


which is the natural Conſequence of _ and | 
: are. 
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| Rarefaction ; I ſay, Nature hereby takes care 
to command a timely abſtinence from all heat- 
ing fermenting Liquors, and inſtead of theſe 
to drink freely of ſuch Liquors as are cooling, 
attenuating and diluting, without Fermenta- 
tion. And by this means the chyliferous Ducts 
are waſh'd and cleans'd, the Heat, Viſcidit 
and RarefaCtion in the firſt Paſſages ſuppreſs'd, 
the Digeſtion reſtor'd, and a free Paſſage made 
for the uſual Drain and Circulation of the 
Lymph from the Arterys to the Veins. 
AND thus the firſt Intention of Nature is 
obtain'd, a Criſis brought about, and the So- 
| lution of the Fever procur'd in the maſt ſafe 
and effectual way, before the Diſeaſe comes to 
be perfectly form'd, and fix d on the whole 
animal Syſtem. 
HavinG thus given the curative Inten- 
tions, and Method of Nature in this firſt Period 
| of a Fever, I preſume thoſe who have a Ge- 
nius of Medicine, and any acquaintance wich 
it, will eaſily excuſe me from being more par- 
ticular. And indeed, he who cannot collect 
irom this Corollary what ought to be done 
when occaſion offers for the aſſiſting of Na- 
ture in this caſe, is not fit to be a Phyſician, 
and would not be much the better, in all pro- 
bability, for a larger Diſcourſe about it. 


COROLLARY III. 


FRo M the foregoing account of the Pro- 
duction and Formation of Fevers, it may be 
oblerv d of what miſchievous Conſequence it 


mull 
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mult be in the full growth and perfect For- 


mation of a Fever, to precipitate the Criſis ot 
Solution by unſeaſonable injudicious Evacy. 
tions. 

I the perfect Formation of a Fever can. 
not be prevented, and the firſt Intention gf 
Nature obtain'd, according to the laſt Cory} 
lary, but the Diſeaſe comes to form and fi 
itſelf upon the whole Animal Oeconomy, it 
will then have a certain ſtationary Period m- 
tural and peculiar to it : and this ſtationary 
Period is either employ'd by Nature, or ought 
to be employ'd by Art, in preparing and dif- 
poſing the Blood and Humours for a regular 
Critis. = 
Ix this caſe Nature herſelf, if too haſty, WW 
ought to be reſtrain'd, as every Phyſician muſt Wi 
be ſenſible, as often as he meets with any large Wl 
ſymptomatical Evacuations, which are alway: | 
attended with the worſt Conſequences, if not 
ſeaſonably and judiciouſly prevented. And ui 
this be conſtantly ſo, as all Experience teſtify: 
where the ante- critical Evacuations happen in 
a natural way, what can be ſaid for the Prac- 
tice of thoſe, who as ſoon as ever they are {ent 
for, without conſidering the Nature and Stat 
of the Fever, fall immediately to work b) 
ſtrong Emeticks, Catharticks and Sudorificks, 
to force off large Quantitys of the Serum or 
thinner Parts of the Blood, while they ſhould 
rather endeavour to increaſe it, and lay up à 
much as poſſible in ſtore for a ſeaſonable, na- 
tural, and ſalutary Criſis? 


WHEN N 


Secretion of the vital Fhnds. 225 


Wn Ex a Fever is once thorowly form'd, 
the urging it to a Criſis before 1ts natural time 
| is procuring an Abortion, which in this caſe is 
always dangerous, and for the moſt part mor- 

| tal, And the Reaſon of this is evident; for 
ſince in this ſtate of the Diſeaſe, where the 
Feyer has fix'd itſelf upon the whole Maſs of 
| Blood, rhe heated, rarefy'd, viſcid Serum is 


0 cloſely united and intimately mix d with the 
Craſamentum, that it cannot be ſeparated 
without great Violence: and fince in conſe- 
quence of this, the communication of the 
derum from the Arterys to the Veins thro' the 

| Lymphaticks, muſt be in a manner intercepted 
and cut off, tis manifeſt that the forcing a- 
way the Serum thro' the expurgatory Glands, 
while the Blood is in this ſtate, muſt leave 
the remaining part of the Maſs ſtill more hot 
and viſcid, prevent a ſupply of cool diluting 
derum from the Lymphaticks, and render the 
Canals impaſſable, and diſpoſe the Glands to 
a Mortification, or Gangrene. In ſhort, fuch 
2 Proceeding cannot but be of very ill conſe- 
quence, even tho Nature, as it ſometimes falls 
but, ſhould chance to be too itrong both for 
the Diſeaſe and the Phyſician together. For 
hereby all the Symptoms will be aggravated, 
ne ones induc'd, the Diſtemper protracted, 
ad at laſt a very imperfect Crifis procur'd, 
ich perhaps converts the Fever into ſome 
more chronick Diſeaſe ; ſuch as a Scurvy of 


&cretions and Petrifications, Sc. by which 


3 the 


[ic worſt kind, a Phthijis, Dropſy, calculous 
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the Patient 1s retriev'd only for a longer ſcene 
of Miſery, and the cate render'd more lingring, 
but not lets dangerous. During this Peril 
ot the Diteate, the Phyſician therefore is t 
attend with Patience, and carefully wait the 
tarther Orders and Directions of Nature. 
HowEvVER, in the mean while the Buj. 
nels of Dilution muſt be carefully and dil. 
cently manag'd ; for this 1s the proper time 
to cool and attenuate the viſcid Humours, and 
to reſtrain and ſuppreſs the Rarefaction of the 
Blood: and this will be beit done by conve- 
nient Drinks and in ſufficient Quantitys, aſſiſ. 
ed with the Teftacea, Sal Prunel, vegetable 
and mineral Acids; ſuch as Juice of Lemon, 
Spirit of Sulphur, Spirit and Oil of Vitriol, &. 
in Drinks and Juleps : ſtill regarding with 
great Care and Attention the Habit, Cuſtom, } 
and Conſtitution of the Patient in his Health, | 
as well as the preſent State and Symptoms of 
the Diſeaſe, to know what degrees of Cooling 
and Dilution may be moſt proper, and when 
and how far to moderate and reſtrain it. 
By this Method a natural and regular Ctr 
{is may in due time be expected: the Serum 
of the Blood, which during the conſtituent 
State of the Fever had been over-heated, and 
cloſely and intimately mix'd with the Craſſ 
mentum, now comes to condenſe, ſeparalt 
and pals off as uſual by the feveral Secretionz 
both of the conſervatory and expurgao!) 
Glands ; which is, I think, what 8 {tris 
ty and properly to be call'd the Crifis 2 1 
mow 
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lotion of a Fever. Now of this Criſis or Solu- 


| tion, the Signs, Symptoms, or ſenſible Appear” 
E ances, are ſome or all of thoſe which follow. 


I. As EFNSIBLIH abatement of the Heat or 
Thirſt, with a beginning Moiſtneſs and Lu- 
| brication of the ſalival Glands. 


| thick or muddy Urine, with a Sediment or 
Separation of its Parts upon ſtanding. 

III. An eaſy, cooling, periodical Diaphoręſis, 
| or Sweat, which is at the ſame time pretty 
ſenſibly ſalt, viſcid and fetid. 

IV. VisCovus, tenacious and black, or 
© otherwiſe diſcolour'd ſtinking Stools. 

V. Dis TIN periodical Intermiſſions or 
Remifſions, where the Fever was before con- 
tinual, or with very irregular, imperfect, in- 


diſtinct Intervals. 

1 VI. APRETTyY equal, regular and natural 
= Pulſe, eſpecially during the critical Diſcharges. 
| As ſoon as the Criſis or Solution of the 
erer manifeſtly appears by theſe Symptoms, 
I tecially when the Intermiſſion or Remiffion 
7 comes to be diſtinct, periodical and of any 
1 continuance, the Phyfician is preſently and 
. without loſs of time to betake himſelf to that 
1 eat and noble Antifebrifick, the Peruvian 
* Bark, as the ſureſt and moſt ſacred Aſylum in 
4 this Period of the Diſeaſe, and what may molt 


tionally be depended on to ſecure a regular 
a ſalutary Crifis, 
Q 2 AND 


II. A PALER colour'd and a ſomewhat. 
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uſe to younger and leſs experienc'd Phyſicians, 


the Fits, as the Intervals will permit, where 


| wards before it can make its due Impreſſion 
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AND this incomparable and divine Medica. 
ment may be fo 1 compounded and 
mix d up into Juleps, Electuarys, Boles ot 
Pouders, as to render it Solutive, Diaphote- 
tick, or Diuretick, according to the principal 
critical Indication, or the particular Secre. 
tions or Paſſages by which Nature ſeems moſt 
diſpos'd to throw off the morbid Matter, 

AN Þ here, ſince it may perhaps be of ſome MI 


I will ſet down my own Method of giving the 
Bark in Fevers. | 

I x the Intermiſſion or Remiſſion, when the 
foregoing Signs of Concoction or Solution ap- 
pear, J order the following Pouder to be taken | 
every three Hours, or at any time between 


there is not time for ſeveral Doſes between 
any two ſucceſſivè Fits. 


R Cortic. Peruvian. 5 1s. 
Coccineal. Rhabar. aa 5 1. Miſce.f. puli 
Divide in Chartulas, N 12. 


Ir this, as it ſomerimes happens, ſhould] 
have too great a Diſpoſition to paſs off down- 


upon the Blood and Humours, it may be co" 
veniently alter'd thus : 
R Cortic. Peruvian. Fils  _ 
Rad. Serpent. Virginian. 5 2. Miſct. | 


Divide in Chartulas, Ne 12, ut 
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By T indeed ſometimes the Bark itſelf will 
urge, and paſs off too faſt, as being too great 
a Stimulus and Aſtringent for ſome very weak 
and tender Conſtitutions ; and in this caſe it 
| will be moſt conveniently given in an Electuary 
| with Diaſcordium, or the Theriaca Andro- 
| macht, after the following manner. 


Rk Theriac, Androm. Diaſe. aa 3 2 ſs. 
Cortic. Peruvian. J 1s. 
Rad. Tormentil. 3 2. Miſce. 
& cum Syr. Cydon. 9. ſ. fiat Electuar. 
ſumat Q. N. M. tertid quaq; bord. 
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Wu E N I find the Intermiſſions perfect, or 
the Remiſſions long and diſtinct, ſo as to diſ- 
cover the laſt evaneſcent State of the Fever, 0 
that I may cleanſe and open all the Glands in 1 
eeneral, eſpecially thoſe of the Kidneys, and | 

| {ecure a perfect Criſis, I give the Bark with 
te Achiops Mineral, or Cinnabar of Antimo- 
Ny, or rather both together, thus: 


R Cortic. Peruvian. 3 3. 
QAtbiop. Min. Cinnab. Ant. a4 3 2. 
Rhabar. 3 1. Miſce. f. pulv. 
Divide in Chartulas, Ne 12. ſumat 

ter quaterve in die. | 


OR, if the form of an Electuary pleaſes Oo 
ner, it may be thus directed: * 
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or two may be given, and then the Perſon ad. 
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BR Conſerv. Abſinth. Roman. 7 l. 
Cinnab. Ant. Athiop. Min. as 3 2. 
Cortic. Peruvian, 3 3. Miſce. 
& cum Syr. & Chalyb. g. ſ. fiat Bleu, 
craſſioris conſiſtentiæ, ſumat Q. N, M. 


ter quaterve die, ut Prius, 
WHILE theſe are in uſe, if need be, a Purg: 


vis'd to take the free and open Air, and to { | 
himſelf on ſome eaſy moderate Exerciſe. 


COROLLARY IV. 

FROM this general owe tis evident, 
that all Fevers are in ſome degree or other 
putrid; and that every true and natural Cr 
lis, is a diſcharge and expulſion of that putrid 
or corrupt, ſtagnate and morbifick Matter. 
| For fince in every Fever (as has been 
prov'd from the Nature and eſſential Charac- 
teriſticks of Fevers in general) the Separation 
of the Lymph or Serum from che Blood, both 
by the conſervatory and expurgatory Gland, 
35 in ſome meaſure intercepted, ſuſpended and 
obſtructed, during the Hear, Rarefaction aud 
Viſcidity of the Blood, and the ſtrong Cohe- 
ſion of the Serum with the Craſſamentun 
and ſince the Serum or Lymph both in re 
conſervatory and expurgatory Canals mul 
needs corrupt, putrefy, and contract a prete! 
natural Stimulus and Acrimony, in proportis 
to the Diminution of its Motion and begin” 


. 
ol 
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che Heat and Impetus of the diſtended tur- 
pid Blood-Veſſels, with which the Lympha- 
| ticks or excretory Canals and Emunctorys of 
me serum are compreſs'd and conſtipated in a 

fever: 'tis manifeſt from hence, that a Putre- 
da ion, Corruption, or preternatural Acrimo- 
hof the Serum in its proper Canals, muſt 
begin and proceed with the Fever, and will 
be proportional to the Nature and Quantity of 
the Obſtruction. 

'T1s true indeed that in Ephemeras and In- 
| termittents, where there 1s an entire Solution 


of the Fit after a ſhort Period, this F#tor, 1 
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Putrefaction, and Acrimony of the Sweats 9 
and critical Diſcharges, are not ſo apparent l 
and ſenſible, as where the obſtructed Matter is 


W longer detain'd in greater Quantitys, and 

| wrought up to a more intenſe Solution and 

Corruption: tho ſtill the ſame Qualitys may 

be obſerv'd in a lower degree, proportional to 

| the Strength and Duration of the Fever, and 
the Quantity of the Obſtruction. 

AND from hence it plainly appears to be a 
great Miſtake in thoſe who 4 this morbid 
Matter immediately from the Blood, at the 
very time of the Criſis; and ſuppoſe that the 


TR nec Tf] 
— . 1 


Hood during the ſtate of the Fever has been 
a ermenting like ſome ſpirituous Liquor, in or- 


Leer to throw off at laſt theſe putrid, corrupt, 
ind acrimonious Recrements. But the Con- 
quence of this Miſtake is often fatal, when 
upon the Credit of ſuch an Hypotheſis, the 
Hood, even in the height and rage of Fevers, 
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is ſtill more heated and inflam'd with warm 
active Cordials, Alexipharmicks, inflammable 
Spirits, volatile Salts, and the like, under 3 
pretence of fortifying the Heart, ſtrengthning 
the Spirits, expelling Poiſon, and driving away 


Malignity. 


Tris is blowing up the Diſeaſe, and put. 
ting Nature to the fiery Trial ; a ſhort and 
ſure way indeed to come to ſome end or other 
of the Matter, but a Method which the beſt 
practical Phyſicians, after the too great Co 
of Experience, have now thrown up, tho 
many of them ſtil] retain the falſe Hypotheſs 
upon which it was grounded. I 


SCHOLIUM L 

I am ſenſible, upon ſuch a Subject as this 
how difficult *tis to ſpeak unexceptionably ; 
and therefore it may be proper, before I pro- 
ceed farther, to obviate ſome Objections which 
may poſſibly be made againſt ſome part of 
what has been here advanc'd ; eſpecially as to | 
what has been offer'd under the third Corollary 
of this Propoſition, againſt large Evacuations 
or Drains of Serum from the Blood, during 
the height and ſtationary Period of Fevers. | 
Ap here it will perhaps be urg'd, that 
this is contrary to the approv'd eſtabliſh 
Practice of very good and well-experiencd 
Phyſicians, who in the ſtrength and full 
growth of Fevers, very often draw off and 
cauſe a conſiderable Evacuation of the Serum, 
both by Bliſtering and Sudorificks as well a8 
Catharticks. 9 1 
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Now I own that every one may have ob- 
cry'd this practice in Phyſicians, and I readi] 
grant allo that 'tis very often attended with 


and indiſpenſable Neceſſity for it, under a ju- 
| Jicious Management: but then I deny that 
me real Deſign or true Intention in this caſe is 
to draw off the Serum from the Maſs of 
| Blood, or to leſſen its Quantity in general, 
which is the thing ſuppos'd in this Objection, 
for elſe it can be levell'd againſt nothing I 
have advanc'd. And that the true Intention 
of Bliſters, Alexipharmicks and Sudorificks, 


W i; not to draw off the Serum from the Blood, 
| or to leſſen the Quantity of Serum in the Maſs 
of Blood, is evident * Bac hence ; That the 
lame Phyſicians at the ſame time, if they act 
rationally and know what they are doing, are 
always careful to enjoin free and plentiful 
drinking of ſuch Liquors as are cooling, di- 
luting, and without a Ferment ; ſuch as may 
moſt eaſily and ſpeedily paſs, and make their 
way to the Blood. This is of ſuch conſe- 
quence in the cure of Fevers, eſpecially when 
they are come to their full Growth and Ma- 


urity, to prepare them for a good Criſis, that 
any other M 
ule, 
Now this free and plentiful drinking and 
lluting, which all Experience teſtifys to be 
of the greateſt Conſequence in Fevers, is ma- 
itcſtly the neareſt and moſt effectual way to 
= 


- ducceſs, and that there may be a plain Reaſon 


when given or apply'd in this ſtate of Fevers, 


ethod without it can be of little 
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Increaſe the Serum of the Blood, or to aue. 
ment its Quantity in proportion to the Cr; 

 famentum : and this is beyond all diſpute the 
true Deſign of it; the Reaſon and Neceſſity of 
which we have ſeen already. 

Bur this increaſing the Serum in Quantiq, 
and cooling it in Quality, by Drinking or Di. 
lution, muſt, according to the nature and im- 

ort of this Objection, be contrary to the 

hyfician's Intention, while he is leſſening its 
Quantity, and heating it at the ſame time by 
the Force and Stimulus of Bliſters, Alexiphar- 
micks, and Sudorihcks. But it cannot be 
:magin'd that any Man in his Wits, and much 
lets a ſkilful Phyſician, ſhould aim at fuch 
an Impoſſibility as heating and cooling, leſſen- 
ing and increaſing the Serum at the ſame time: 
and therefore it may be of ſome Conſequence 
here to ſhew the true Intention of this hot 
Method in Fevers, where it is judiciouſly us d, 
and ſo as to obtain any real Advantage from 
it. 

I. 'T1s well known, that very often in 
Fevers the principal Inflammation falls upon 
a particular Part; in which caſe the Lym- 


phaticks and glandular Canals belonging 0 


the Part affected, being diſtended with a hot, 
viſcid, acrid Serum, which cannot paſs off by 
its uſual Drains, the muſcular Coats and ner- | 
vous Filaments of the affected Parts will be 
heated, ſtimulated, and put into violent Ac. 
tion ; and in conſequence of this, a greate! | 
Quantity than ordinary of the Blood will —- | 
we'd | 
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urg d and deriv'd to the Part, which not be- 
| ing capable of paſſing off in the Courſe of its 
Circulation as faſt as it is deriv d, it muſt needs 
| Jilate and diſtend the Blood-Veſſels; and be- 
ing thus buoy'd up and pent back upon a par- 


W :icular Part, it muſt be put into a violent 


Fluctuation and inteſtine Motion, and become 
| more hot and turgid : 1. e. the Part thus 
| affected will be tumefy'd and inflam'd. And 
| this Inflammation of the Part will diſcover 
W if by the Senſe of Weight and Oppreſſion, 
attended with hot and wn. wh or with ſharp, 
pungent, and acute Pains, 
Now when this happens to be the caſe 
| with reſpect to the Lungs, the Bronchia, the 
Pleura, the Tonſils, the Brain with its Me- 
ninges, or any particular Part from which a 
| convenient Derivation or Drain may be di- 
S realy made by Epiſpaſticks or Veſicatorys; 
Bliſtering in all ſuch caſes will be of the 
greateſt conſequence, and ſoon diſcovers its 
good Effects, as all Experience teſtifys. For 
by this means the heated, ſtagnate, corrupt, 
and acrid Serum being drawn off, and the Sr i- 
mulus and Irritation upon the nervous Coats 
and muſcular Fibres remov'd, the Blood will 
have time to cool, condenſe, and take its uſual 
Courſe; which will ſoon diſpoſe the Fever to 
a natural and good Criſis or Solution. 
BUT beſides this more apparent and ſenſible 
Effect of thoſe Veſicatorys juſt now taken no- 
ice of, there is another Conſequence of the 
dame Method, which pſt be equally bene- 


ficial 
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there muſt be a conſiderable Drain of the 


ing the chief Cauſe of the Inflammation and 


which, by their conjunct and mutual Action 
upon each other, are the Cauſes of all Heat, 
inteſtine Motion, Tumeſcence, and Raretac- | 
tion in Bodys. 
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ficial in the caſe before us, tho it is nath 
commonly obſerv'd, and it is this; That from 
the Heat and Rarefaction rais'd on the Sui. 
face by the potential Cauſtick or Epiſpaſtick, 


heated, rarefy'd, expanded Air contain'd in 
the Blood, and impriſon'd or ſhut up in the 
internal, tumety'd, inflam'd Part; which he. 


Tumefaction, whilſt retain'd in the viſcid te 
nacious Blood or Serum, its being diſcharg 
mult neceſſarily abate and take off the Heat 
and Intumeſcence, For the clearer under- 
ſtanding of which it muſt be obſerv'd, 

1. THAT, as has been prov'd already, the 
Pores, and Interſtices of the Blood and animal 
Liquors, as well as all other Fluids, are fill 
and repleniſh'd with elementary Fire and Ar; 


2. WHEN any glandulous and muſcula I 
Part or complicated Organ ſhall be irritated 
or ſtimulated in the manner before deſcrib', 
and the Blood thereby deriv'd into it in t00 
large Quantitys, ſo as to diſtend, tumefy and 
inflame the Part, tis manifeſt that an Obſtruc- 
tion muſt hence enſue ; ſince in this caſe, on- 
ly the thinner Parts of the Blood can be 
carry'd forward thro' the capillary Arterys u 
to the Veins, while the thicker, more viſcid, 
and tenacious Parts will be retain'd and accu; 

| mulated, | 
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© ulated, as being lefs capable of Motion. 
And the elaſtick Air being retain'd in great 
| Quantitys by this thick viſcid Blood; and be- 
ng hereby heated, rarefy'd, and put into a 
Violent Commotion, while it cannot diſengage 
nſelf from the tenacious Blood, it will be the 
chief Cauſe and Inſtrument of the Tumefac- 

tion and Inflammation. 

3. Tris evident in fact, that the Surface of 
e Body is every where provided with abſor- 
bent Veſſels, by which any external Applica- 
tons to the Skin, provided they are ſubtile, 
thin, and fluid enough, are receiv'd and 
carry d into the Blood; and which are of the 
ſame Nature with the Lacteals and abſorbent 
Veſſels in the Stomach and Inteſtines. This 
i plain in fact, from the Application of Plaiſ- 
ters, Ointments and Waſhes ; the Matter of 
which has a free and eaſy Paſſage into the 
| Blood, as the Effects teſtify : and 'tis impoſſi- 
ble they ſhould paſs to the Blood thro the 
excretory Ducts of the cutaneous Glands, 
without ſuppoſing two contrary Motions in 
thoſe Canals at the ſame time. And therefore 
the Exiſtence of theſe cutaneous abſorbenc 
| Veſſels, every where on the Surface, cannot 

be doubted of. N 
4. THE very active, ſubtile and pungent 
dalts therefore, with which the Cantharides 
in Epiſpaſticks and Veſicatorys abound, ha- 
ying a free and eaſy Paſſage to the Blood, 
muſt upon the proper Application of a Veſi- 
catory, ſoon make their way and mix them- 
"WY * {elyes 
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in the obſtructed inflam d Gland, Muſcle, 5 


Rarefaction on the Surface; and conſequently 
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ſelves with the viſcid, thick, tenacious Blood, 


7 
other complicated Organ, which is ſupposd 
to lie directly under the Epiſpaſtick. And 
theſe Salts, by their Subtilty and Activity, muſt 
break, divide, and attenuate the viſcid coher. 
ing Parts of the Blood, and thereby make way 
for the retain'd impriſon'd Air to eſcape and 
fly off: eſpecially when at the ſame time there 
is a way made for its Exit, by the Heat and 


the elaſtick Flatus muſt be impell'd thither, 
and paſs off by the Veſicatory, where it finds 
the leaſt Reſiſtance. 

Now from all this it is manifeſt, that the | 
true Intention of Bliſtering in ſuch caſes, i 
not to drain off the Serum from the Mats of 
Blood in general, or to leſſen the Quantity of 
Serum in general, and upon the whole; but 
only to derive and draw it off from ſome par- | 
ticular Part or principal Organ; where, by is 
too great Quantity and vicious Quality, it irri- 
rated and diſorder d the Parts, and occafiond 
an Obſtruction and Inflammation. But, 

II. THERE is another general taſe, in 
which Bliſters well manag'd may be, and very I 
often are of great ſervice ; and that is in ſuch 
Fevers as are commonly call'd Inward, De- 
preſſing, and Nervous. | 

THz common Symptoms of theſe Fevers 
are, a great Weight and Oppreſſion in the 
Stomach and Abdomen ; an inward, central, | 
parching Heat; Cholick-Pains, melting, * 

| ME ing, 
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ns, painful Diarrhæas; very high-colour'd, 
ind ſometimes bloody Urine ; a weak, low, 
| but quick, irregular and trembling Pulte ; 
great Laſſitude and Weakneſs ; cold Sweats, 
Paintings and Convulſions; with comatoſe 
Supors, and a liſtleſs diſregard of any thing 
| that is ſaid or done, from forgerfulneſs or loſs 
of Memory. 
Nou from all theſe Symptoms, tis mani 
W ft that in ſuch fort of Fevers, the Blood by 
Ws ſome preternatural $7imulus is deriv'd in too 
| great a Quantity and Momentum inwards upon 
| theStomach and Viſcera; and thrown with an 
unuſual Impetus upon the ſeveral Bowels and 
Organs contain'd in the Abdomen; while the 
Head, the Breaſt, and all the Parts ſupply'd 
| from the aſcending Trunk of the Aorta, are 
| depriv'd of their due ſhare and proportion of 
the vital Fluid: whence proceed the comatoſe 
Stupor, the ſmall low Pulſe, the external 
Cold, and all the reſt of the Symptoms. 
S Now in ſuch central or refluent Fevers, as 
| chuſe to call them, from that particular De- 
eermination of the Blood which is the Cauſe 
| of them; Veficatorys apply'd to the Head, 
Neck, Arms, &c. are often of great uſe to 
draw out the Fever, raiſe and diffuſe the na- 
tural Heat, derive the Blood upwards, and 
outwards ; and thereby prevent the molt fatal 
and dreaded Conſequence which may other- 
vile be expected in ſuch Caſes; that is, a 
Mortification of the Viſcera. And for the 
lame Reaſons that Bliſtering is uſeful men 
i this 
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this Claſs of Fevers, moderately warm Coy. 
gials, Alexipharmicks, and Sudorificks may he 
likewiſe profitable, to derive the Heat ot. 
wards, and prevent a too great Surcharge of 


Blood and Humours upon the Stomach and 


Viera; eſpecially in a chreatning ſymptoma- 
tical Diarrhea, which it may be often neceſ- 
ſary to check and reſtrain ; and which Fxpe. 
rience aſſures vs may be beſt done by railing ; 
gentle breathing Sweat, 

By T he, who obſerving the Uſe that good 
Phyſicians ſometimes make of theſe heaters in 
Fevers, concludes from hence, that the De- 
ſigr of it is to force off the morbid Serum of 
the Blood, as if a Criſis might be procur'd or 
attempted at any time, is extremely mittaken: 
and whoever ſhould proceed upon fuch a Sup- | 
poſition, would certainly do it very much v 


the Coſt and Derriment of thoſe who ſhould | 


be ſo unhappy as to fall under his Manage- 
ment, 
Ix the ſeveral Inſtances hitherto given 0! 
Evacuations artificially procur'd, before tu: i 
Criſis or Solution of the Fever is expected 
iuppoſe it muſt be evident, that the true De. 
tign of it is only to make ſuch a Derivauol 
or Revulſion of the Blood and Humours, #: 
Nature ſhall indicate to prevent ſome wort | 
Conſequence : and indeed, all theſe Evacui 
tions, which are ſometimes artificially procur © 
before the natural Criſis, are not made for ti. 


fake of the Evacuation itſelf, as properly cf. 


. | Fg . . . | 
tical ; as if the tune of the Criſis was Epp 
hy- | 


| whic 
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phyſician's hands; but only to prevent ſome 
«cater and more dangerous, ſymptomatical, 
ind preternatural Diſcharge or Evacuation, 
i muſt otherwiſe have happen'd. | 
By r after all, notwithſtanding the pruden- 


a use of Veſicatorys, hot Alexipharmicks 


and Sudorificks, in the Caſes and for the Pur— 


oſes hitherto recited ; yet in Fevers of another 
Lind, which are commonly call'd Inflamma- 
| tory, ſuch as are attended with a high, ſtrong, 
| turbulent Pulſe, great Strength, delirious Hut- 


rage, a burning external Heat, and eſpecially 


were the Appearance of Purples on the Sur- 


face of the Skin, which are a ſort of bloody 


| Secretions, diſcover this diffus'd external Hear 
| to be univerſal : in theſe caſes, I ſay, and un- 
| der ſuch Symptoms, nothing can be more ab- 


urd or pernicious, than the Application of 
Bliſters, or the Uſe of any heating, rarefying, 
aenuating Medicines. Nature itfelf will ab- 
bor any ſuch Method; and the fatal Conſe- 


| quences of it when raſhly ventur'd on, will 


oon diſcover the Error, and proclaim aloud 


nc Madneſs of the Phyſician. 


SCHOLIUM U. 
Ir may be urg'd farther, that fince a Ple- 


bora, or preternatural Fulneſs and Diſtenſion 
eiche Blood-Veſſels, muſt needs be the Con- 


equeuce of a Diminution of che Secretioas, 
ad che increaſed Heat and Rarefaction of the 
blood in Fevers; therefore Evacuations muſt 
proper, and neceflary at any time, in order 
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to take off the Plethora, which is a main 


Symptom and principal Part of the Diſeaſe. 


Bu T it ought to be obſerv'd here in the fir 
place, that a Fever 1s not always attended 
with a Plethora, either as to its antecedent Oc. 
caſions or conſequent Effects: for it is wel 
known that Fevers make their Onſets upon 
ſome too great and preternatural Evacuation, 
by which the Quantity of the circulating Fluid 
has been very much diminiſh'd ; ſuch as pro 
fuſe Sweats, Diarrhæas, Sc. And at the fame 
time ſome {ymptomarical Secretion, or Di- 
charge, may ariſe and proceed with the Fe- 


ver; by which Diminution of the reffuent 


Maſs in Quantity, the Fever is ſo far frombe- 
ing leſſen' d or abated, that 'tis viſibly increas! 
and ſtrengthen'd ; as all Experience teſtify, 
and every one in Practice muſt be ſenſible of. 
AND as this proves that there may be a fe- 
ver without a Plethora in Quantity; fo 'ti 
likewiſe evident from hence, that where the 
Plethora really exiſts, and is ever ſo evident in 
fact, we are not preſently and at any time to 
attempt the leſſening it by Evacuation, fince 
we are ſo often oblig'd to check or reſtrain tit 
precipitation and over-haſte of Nature in ts 
caſe, when any Secretions are unſeaſonably 
forc'd off, before the natural time of the Crils; 
and which Secretions are well known to Mt 
Phyſicians under the Name of $ \ymptomaticol 
which are always reckon'd as a Part of «lt 
complicated Diſeaſe. 


BY 
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Bur the principal thing I would obſerve 
here, is, that the Plethora of the Blood-Veſ- 
els, occafion'd partly by the increaſed Quan- 
ity, and partly by the Heat and Rarefaction 
of the Maſs ; I fay, this Plethora, which is 
indeed the general and moſt natural Conſe- 
quence of a Fever, is likewiſe neceſſary to the 


| ture, to enable her to bear the expence of the 
approaching Criſis. For the Quantity of the 
corrupt putrefy'd Serum, which had been 
| lodg'd in the Lymphaticks and glandular Ca- 
| nals during the Fever, and which muſt be 
waſh'd out and thrown off in the Solution of 
the Fever, when the Blood comes to cool and 
condenſe, is oftentimes ſo very great, and the 
neceſſary ſupply of new Lymph from the 
Blood, at that time ſo conſiderable, that if 
there had not been a Plethora before in the 
blood-Veſſels, the Criſis muſt be inevitably 
mortal. : 

Bur for the clearer and more ſatisfying 
account of this, I ſhall here reduce it to a 
Colculus, ſuch as the nature of the Thing is 
capable of. „ 

l appears then, from the Obſervations and 
Experiments which the learned and induſtrious 
Dr. James Keil has given us in his Tentamina 
| Medico-Phyfica, that the Proportion of Fluids 
nan animal Body, is to that of the Solids, at 
alt as 5 to 33 and conſequently that in a 
boly weighing 160 Pounds, 100 Pounds of 
Mat Weight will be made up of Fluids, N a 

R 2 | N 


Cure; as being a wiſe Proviſion made by Na- 
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I ſhall ſuppoſe that a fourth part of this Fluid 


is contain'd in the Bones, Nerves, Cartilagez, 


and ſolid Ligaments; which I preſume muſt 


be allow'd as a ſufficient Proportion, and of 
which, perhaps, there may be no great waſte 
or diminution in a Fever. And this & of the 
whole, or 25 Pounds, being ſubtracted, there 
will remain 75 Pounds of the Fluid for the 
Blood-Veſſels, Lymphaticks, and glandular 
Canals. „„ 

THe Proportion of the Lymphaticks and 
glandular Canals to that of the Blood-Veſſel 
cannot eaſily be determin'd, and therefore an 
exact Computation cannot be here expected; 
but thus much is certain, that the Lympba- 
ticks and draining Canals of the Serum, tho 
ſmall, are yet exceeding numerous, and make 
up a very conſiderable part of the glandulous 
and muſcular Fleſh. This is manifeſt from 
the great Quantity of Serum, continually ſe- 
parated from the Blood, and thrown off by | 
the ſeveral excretory Ducts of the Body; and 
which is not ordinarily leſs than five Pints or 
Pounds, in the ſpace of 24 Hours: and like- 
wiſe from the ſtill greater Quantitys of the 
Lymph or Serum continually drawn off and 
pour'd into the Blood again, to anſwer the 
Purpoſes of Attenuation, Comminution, Cool- 
ing and Dilution. I ſhall here ſuppoſe there- 
fore, that the Quantity of Blood, or of the 
mix d Maſs contain'd in the Arterys and Veins ſ 
is to the Quantity of Lymph or Serum con. 
rain'd in the ſeveral Tubuli or Receptacula off 


3 the 
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W tec Glands, as 4 to 1: and conſequently that 
| where the Blood or mix'd Maſs contain'd in 
| the one, amounts to 60 Pounds, the Lymph 
or drain'd Serum contain'd in the other, will 
be 15 Pounds. Now 'tis evident that during 
| the Flatus and Inflammation of the Fever, 
the greateſt Heat and Rarefaction muſt be in 
me Blood, or mix d Maſs ; eſpecially in the 
Arterys, where the Fluid has the greateſt Ve- 
| locity and Impetus. And from this Rarefac- 
| tion and Repletion, dilating and diſtending 
che Blood-Veſlels, tis plain that the Lympha- 
W ticks and draining Canals muſt be every where 
compreſs d or conſtrain'd ; by which means 
the moſt fluid and ſubtile Parts of the Lymph 
and Serum, and ſuch as are moſt capable of 
Motion, will be preſs'd and ſqueez d out and 
carry d off, either by ſome ſymptomarical Eva- 
| cuations where theſe happen, or elſe by inſen- 
ble Perſpirations, during the Heat, Luctus, 
and Commotion of a Fever. 
Now if from the Conſtriction of the Lym- 
phaticks, a third part of the Lymph or Serum 
contain d in theſe conſtipated Canals be ſup- 
pos d to be forc'd out and carry'd off, z. e. 
Pounds where the whole Quantity is 15 
Founds; 'tis plain that at the Criſis, when the 
Blood comes to cool and condenſe, the Blood- 
Veſſels to contract, and the Lymphaticks to 
alarge and diſtend as before, the drain'd Se- 
m taking its uſual Courſe, will paſs thro' 
be Glands into the Lymphaticks and ſecre- 
ay Canals, now at liberty to receive it, in 
: = = order 
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order to ſupply what had been forc'd out and 
carry'd off during their ſtate of Conſtipation 
and Contraction: which will be the fame 
thing in effect as if, the diſtended Blood-Veſ 


ſels and conſtring'd Lymphaticks remaining 


in ſtatu quo, 5 Pounds of Blood had been 
taken off at once, or in a very ſhort time. 
And as a conſiderable Depletion of the Blood- 
Veſſels muſt enſue upon the Crifis, or Solu- 
tion of a Fever from the Cauſe juſt now men- 
tion'd, it may be obſerv'd farther, that the 


corrupt Lymph or ſerous Recrements, which 


during the Fever had been detain'd and pent 


up in thoſe comprels'd conſtipa ted Canals, be- 


ing now waſh'd out by a freſh and free ſup- | 
ply of new-drawn Serum from the Blood; 

and being unfit to be retain'd in the Maſs, and 
uncapable of ſubſerving the ſeveral Offices | 
and Functions of Lite, muſt therefore be 
thrown off thro' the proper excretory Dudt 


and Outlets of the Body, in critical Dil. 


charges, during the time of the Criſis; and 
theſe critical Evacuations being made in a | 


greater Quantity and Proportion than can 


poſſibly be ſupply'd again in the ſame time, 


muſt {till more and more empty the Blood. 
Veſſels, and occaſion a greater Depletion. 
Bo r beſides the two laſt mention'd, theſe | 

13 another Cauſe of Depletion, upon the Cir 
ſis or Solution of a Fever; and that 18, from 
the Condenſation of the Blood, which having 
been very much heated and rarefy'd during 
the Flatus and Fluctuation of the Fever, er 
that! 
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chat Heat and Rarefaction ceaſes, as in the 


E Criſis, the Blood will recover its former cloſer 
| Texture and Coheſion of Parts; by which 
means the ſame Quantity will be contain'd in 
a a leſs Space. And this will be the ſame thing 
in effect, as if the Rarefaction and ſpecifick 
Gravity remaining as before, a certain Quan- 
tity of the Fluid had been taken off; ſuch as 
is proportional to the previous febrifick Fer- 
| mentation, and the conſequent critical Con- 
denſation. 


TRESE neceſſary and natural Cauſes of 
Evacuation and Depletion upon the Criſis of 


a fever, may, I ſuppoſe, be ſufficient to ſhew 

| that the antecedent febrifick Plethora of the 
Blood-Veſſels, within certain Bounds and Li- 
mits, tho it be the Conſequence of a Fever, 
is yet neceſſary to the Cure; and is owing to 


the Forecaſt of wiſe and provident Nature, 


| in laying up a Store againſt a time of need, 
that may enable her to bear the Diſburſments 
and Expences of a future Criſis. 

A FARTHER very conſiderable Proof and 
Confirmation of this, may be drawn from 
the Conduct of Nature in thoſe Fevers which 
| take their Riſe from the different Cauſes and 

Occaſions of Depletion and Repletion. 

ALL Experience aſſures us, that when a 
Fever is brought on by Over-faſting, Watch- 
ng, violent Exerciſe, loſs of Blood, or any 
too large Expences of the vital Fluids; or 
when in the State of a Fever, any great De- 
pletion is occaſion d by ſymptomatical Eva- 

4 cuations, 
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the perfect Formation and the Criſis, i; 


ciently repleniſh'd, the Serum of the Maß 


the Cure of Fevers conſiſts chiefly in Deple- 
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cuations, the Fever is hereby protracted : that 
is, the ſtationary Period, or the time between 


lengthned out, and the Fever becomes ſlow 
and lingring, in proportion to the antecedent | 
Depletion : the Reaſon of which is plainly 
this, That after ſuch Depletions, it muſt re- 
quire a longer time for the detaining and 
locking up the expurgatory Secretions, and for 
deriving ſufficient Supplies, from Liquids u- 
ken in before the Blood-Veſſels can be fuft- 


increas'd, diluted, and diſengag'd from the 
Craſſamentum, and Matters prepar'd for a ſafe 
and ſalutary Criſis, according to the Principles 
already laid down. | 

ON the other hand, when a Fever invades 
from any Cauſes or Occaſions of Repletion, it 
will be more ſhort and acute; and if the Tide 
rites not beyond the Bounds and Strength oi 
Nature, a ſafe and good Criſis may be ex 
pected : but if it be likely to do fo, it is the 
Phyſician's Buſineſs in that caſe, and in that 
cate only, to check and reſtrain it, fo far a8 tv 
keep it within its natural and due Limits, by 
leaſonable and effectual Evacuations. 

N o from all this it muſt, I preſume, ap- 
pear how much they are miſtaken, who think 


tion and Evacuations, and who ſet about this 
Work at any time, in every ſtate of the Fe 
ver, and without conſidering the Conduct o 
Nature. And indeed, it is a thing of dhe 

| greatel| | 
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| greateſt Conſequence, carefully to obſerve and 
trace the ſeveral Steps and Gradations of Na- 
| ture, under any particular ſort of Fever, in 
W oc who recover of it without the aſſiſtance 
of Art. And this I ſhall venture to fay, 
| That no Phyfician can ſtand upon good 
oround, as to the Method he is to take, or 
| the Succours he is to afford in the Cure of 
| any Fever, till he has diligently obſerv'd, and 
| inform'd himſelf how Nature cures the ſame 
| Fever, when ſhe does the Work without help; 
or how ſhe endeavours to do it when ſhe calls 
| for aſſiſtance. But the ſtationary Period of 
| Fevers, or the time between the perfect For- 
| mation and the Criſis, being the niceſt and 
moſt difficult Seaſon of all, and in which, I 
| think, the general Run of Phyſicians are apt 
to be a little too buſy, I have been ſome what 
the more particular, I hope not altogether un- 
adviſedly, ar beſides the Purpoſe, under this 
scholium. 


PROPOSITION XV. 


TO affign the moſt general and remarkable 
pecrfications, Forces, and Appearances of Fe- 


vers, | 


Ir appears from what has been hitherto 
(nlider'd, that a preternatural Hear and 
is WH acfaction of the Blood, attended with an 
nammatory Dilatation of the Blood-Veſſels, 
ad a conſequent Compreſſure and Obſtipation 
it the Lymphaticks and glandular Strainers, 

| are 
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different Degree and Quantity of theſe genen 


are in ſome degree or other the neceſſary Coy. 
ſtituents of every Fever, with regard to in 
general Nature and eſſential Form. 

Now 'tis evident, that according to the 


Cauſes, or rather eſſential Conſtituents of x 
Fever, there will be particular Fevers gene- 
rated, of a higher or lower Rank or Degree 
and whoſe Symptoms will be more or leſs ny- 
merous, grievous and threatning, in proper. | 
tion to the degree of Force, and particulzr 
Determination of theſe general Cauſes. And 
therefore it would be plainly im poffible, and 
the very Attempt perfectly chimerical, to r- 
duce Fevers to any certain determinate Num- 
ber, under their proper and ſpecifick Names 
ſo as to exclude any new Forms and Appear 
ances, ſuch as might give occaſion for ſome 
other ſpeciick Name. Tis manifeſt that 
from the different Degrees and Quantitys ot 
Rarefa&ion, Inflammation and Obſtruction in 
Fevers, and the different irregular Flux, and] 
Determination of the Blood and animal Fluid; 
in particular caſes, innumerable Symptom: 
may ariſe, and ſome new ones every Da), 
which had not been obſerv'd before. But 
diſpute in this caſe, whether any ſuch nevi 
Symptom or Appearance muſt be allow'd 40 
conſtitute a new Species; or whether it ought 
not rather to be conſider'd as an Irregularlt)f 
under ſome of the commonly known and 
 eſtabliſh'd claſſical Terms and general Sort 


this, I fay, wou'd be to raiſe a Controverl 
| apou'y 


Secretion of the vital Fluids. 251 
about Words only, which could be of no Uſe 
or Conſequence at all towards the right under- 
ſanding and knowledge of Things. 

A that can be done here therefore, will 
be to ſhew in, or after what manner the dif- 
| &rent Texture and Coheſion of the Blood, and 
me different Quantity and Determination of 


Appearances in Fevers. And having done this 
with regard to ſome of the moſt general and 
ruling Caſes, I muſt leave others to apply the 
ame Method of reaſoning to particular In- 
| ſtances, as they meet with them in Practice; 
nd then, according to their Fancy or Hu- 
| mour, they may from the new and different 
Symptoms or Appearances, either form new 
and diſtinct Species of Fevers, under new and 
tiſtin&t claſſical Names, continually without 
| number ; or elſe with me reduce them all to 
ſome few general Heads and firſt Principles, 
| which I take to be the moſt natural and ratio- 
ml way, 

TIS well known, that the Blood conſiſts of 
wo very diſtinct and ſeparate Parts; that is, 
the Craſſamentum or Cremor, commonly call'd 


that when the Blood is let out, and left to 


ht Which conſtitute the Craſſamentum, will u- 
0 lite, cohere, and fink to the Bottom in a 
an 


coagulated Maſs, while the Serum remains on 
be Surface, purg'd and clear'd of its Craſſa- 
um. And as it is evident from this Sub- 


ſidence, 


is Motion, will produce different Forms and 


he Globules, and the Lymph or Serum: and 


land and cool in a Baſon, the globular Parts 


I, 2 _ ” „ 1 4 — — - c 
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ſidence, that the C raſſamentum is more denſe 
or ſpecifically heavier than the Serum; 10 
the ſame thing has been likewiſe more fully 
prov'd, and farther confirm'd from many 0- 
ther Experiments, by the learned Dr. Juris, 
Secretary to the Royal Society. And from 
hence it is evident, by a Principle or Law of 


Nature already eſtabliſh'd, that theſe Globules 


conſiſting of the denſeſt Parts of the Blood, 
or ſuch as contain moſt Matter in a given 
Space, muſt be endu'd with the ſtrongeſt at- 
tractive Force; that is, the Globules, and the 
Parts of which they conſiſt, will attract each 
other mutually, more ſtrongly than they are | 

attracted by the Serum, in which they are 
immers'd. And this is the Reaſon why the 
Globules, when the Blood is left to ſtand and 


cool, unite and cohere in larger Maſſes, and WI 


then ſink to the Bottom in a Lump of 

Coagulum. | 
Now in a regular and healthful tate of 

the animal Machine, theſe Globules, which 


compoſe the Craſſamentum, are kept from 


uniting, and cohering in larger and denſer 

Maſſes, chiefly from two Cauſes. 1 
FIRST, from the expanſive Force of the 

heated Air contain'd in them; and of which 


no phyſical part of Bodys, whether ſolid or 


fluid, is wholly free, as has been prov'd al- 
ready. By which expanſive or centrifugal 
Force of. the Air, contain'd in the Pores and | 
Interſtices of the Blood-Globules, there 15Way | 
made for ſome Portion of the Lymph ar 4 | 
fun M 
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um to enter; and the denfer and more ſolid 
Particles of the Globules, are kept from com- 

ing every where to a Contact, and forming 
themſelves into ſolid, and too ſtrongly co- 14 
hering and indiſſoluble Parts or Corpuſcles, as I |! 

they otherwiſe would do by the Power of 44 
Attraction. | W810 

Anp then, as the expanſive Force of the Wit 
Air tempers and reſtrains the greater attrac- 
tive Power of theſe Globules, and hinders 
them from uniting into too large and ſolid 
Maſſes, ſo the ſame Force acting uniformly 
thro'out the whole Maſs, muſt put the Blood 
into a pretty ſtrong inteſtine Motion; which 
will keep the Globules equally diſpers d in the 
derum, and retain the Maſs in a due ſtate of 
Fluxility : and in maintaining and keeping up 
this inteſtine Motion of the Parts of the 
Blood, not only the elaſtick Force of the Air 
contain'd in the Blood, but likewiſe the con- 
ſtant muſcular Action of the Veſſels and Solids 
very much contributes. Oy 

BuT ſecondly, there is another very pow- 
erful and effectual Cauſe, which keeps theſe 
Clobules diſunited, in very ſmall Corpuſcles 
or 9pherulz, and hinders them from running 
Into larger and more compact Maſſes by their 
attractive Forces; and that is, the continual 
ſraitning and ſqueezing of the Blood thro' 
the ſmall capillary Arterys : which fine draw- 
Ing Pipes or evaneſcent Arterys, are infinitely 
numerous, and make up by far the greateſt 
Far of the muſcular and glandulous F Lk 

o 
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Now as the Blood can only be ſuppos d to paß 
theſe fine Strainers in a very ſubtile Steam 0 
Vapour, the Diameters of the Blood-Glohyle 
will always be kept to the Size and Proportion 
of theſe extremely minute Tubuli; by which 
means the Globules are attenuated, divided 
and diſunited: and then, before they can form 
themſelves into too large Spherule, by thei 
attractive Force, they will come to be ſtrain | 
and drawn off in the fame manner again, x 
they return to the Capillarys in the Courſe of 
the Circulation, and ſo on, as far as Nature 
acts regularly. 8 
TRE Globules, or ſmall Particles which 
compoſe the Craſſamentum, being thus atte- 
muated and divided, and kept to a Size and 
Proportion capable of paſſing the ſmall evz- 
neſcent Arterys into the Veins ; the glandular | 
Pipes and Strainers, which are ſtill ſmaller, 
will admit only of the Lymph or Serum, 


which is the moſt fluid and ſubtile part of the 
Blood, and of which the ſeveral Secretions by 
are made. gf = 
Havinc thus ſhewn the ſtate of the ca Will d 
in a regular Conſtitution, and where there Wl f. 
no Diſeaſe or diſturb'd Motion; we may nov Wil d 
carry the Matter a little farther, and conſider WW © 
what will be the Conſequence, upon any d- © 
ſtemper'd Heat and Rarefaction of the Blood, | l 
beyond the due Bounds and Meaſures of K 
Nature. „ 
N ow tis evident that upon any increaſed} 


Heat and Rarefaction of the Blood, the Oh 1 
ales 
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bules, of which the git eo conſiſts, 
muſt ſwell, dilate, and enlarge their Dimen- 
ons; and being thus expanded and enlarg'd 
in bulk, they will imbibe and retain the thin- 
der and more fluid Parts of the Lymph or 
derum: but the thinner Parts of the Serum 
being thus abſorb'd, and retain'd in enlarg'd 
and expanded Globules, the remaining Part 
of the Lymph muſt neceſſarily be the more 
thick and viſcid ; which Viſcidity muſt be 
increas'd, in proportion to the increaſed Heat 
and Rarefaction of the Blood; as is maniſeſt 
| by putting any Portion of the Serum over a 
Fire, and expoſing it to a moderate degree of 
Heat, fomewhat beyond the natural Heat of 
the Blood ; by which means, the greater part 
of the Serum will be viſibly thicken'd, and 
turn d into a ſort of viſcid tenacious Gelly. 
Now the thinner Parts of the Serum be- 
ng thus taken up by the expanded Globules, 
and the Viſcidity of the Remainder increas'd 
by the Heat and Rarefaction, tis plain that 
the Drain of Lymph thro' the Glands will be 
liminiſh'd ; and the diſtended Blood-Veſſels, 
preſſing at the ſame time upon the Glands, 
the Lymphaticks and glandular Canals will be 
conſtipated and obſtructed, more or leſs, ac- 
cording to the different Force and Degree of 
the obſtructing Cauſes. And fince in this caſe 
the enlarged Globules and viſcid Serum will 
pals with more difficulty thro' the ſmall 
capillary Arterys, theſe fine Tubes muſt be 
hereby dilated beyond their natural due Ca- 


pacity; 


7; è I⁊n!! 


ceſſarily be pent back, and oblig'd to paſs thoſe 


only to expand and enlarge the Globules, but 
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pacity; which muſt excite the Senſe of an 
hot, painful Diſtenſion or Tumefaction of th. 
Veſlels. | 

Bur farther, ſince a great many of the 
expanded Globules may become too large tg 
pals the finer evaneſcent Arterys, they muſtne. 


larger Veſſels, which being more open and 
capacious, will be diſpos'd to receive them: 
and by this means the heated Craſamentuy 
will be thrown in a greater Quantity and Pro- 
portion on ſome Parts than on others, which 
muſt break and deſtroy the Æquilibrium of the 
circulating Blood; and this will produce a 
ſenſible Luctus and Perturbation of Motion, 
an unequal Pulſe, and variouſly mix'd, and 
irregular Degrees of Heat and Cold, with ſe- 
veral other of the common Phenomena, and 
Symptoms of Rarefaction and Inflation. 

Bor if we ſuppoſe the Heat and Impetus 
of the Blood, and the Force and Action of 
the Muſcles to be carry'd farther, ſo as not 


to break, diſſolve, and divide them into the 
ſmalleſt Parts, and mix them ſo cloſely and 
intimately with the Serum, that they cannot 
be ſeparated in the Secretions ; this mult in- 

duce a moſt diſmal and grievous train of Sym- 
ptoms, ſuch as are Wy to Fevers of the 
higheſt rank and worſt kind; and which ac- 
cording to their Degree and Meaſure, or ſo fat | 
as they prevail, muſt quite ſubvert, and deſtroy | 
the = neceſſary and eſſential Conſtitution } 
of the animal Kingdom, Nov 
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Now if theſe Globules, which conſtitute 
the Craſſamentum, are only broken, and di- 
vided to ſuch a Degree as to increaſe the 

Rarefaftion of the Blood, and Diſtenſion of 
| the Veſſels, but ſtill to retain a bulk and ſize 
| too large to enter the Lymphaticks and glan- 

dular Strainers; the conſequence of this be- 
| ginning Colliquation and Diſſolution, will be 
a very great and extraordinary degree of Heat, 
Tumefaction and Inflammation, extreme 
Drought, burning Thirſt, a very irregular 
pulſe, ſometimes exceeding high, and at other 
times ſcarce ſenſible; violent Efforts and Out- 
rage, with other Appearances of a like nature, 
conſequent upon ſuch a Degree of Heat and 
Rarefaction, too obvious to be here inſiſted 
on. 

Bur if this Comminution and Diviſion of 
the Blood-Globules proceeds farther, to ſuch 
2 perfe & Solution and Colliquation of the 
Craſo nentum, as to render it capable of paſ- 
ing the Lymphaticks and fine glandular Tu- 
ll, the conſequence of this will be bloody 
&cretions ; a gradual Repletion of the Lym- 
paticks and glandular Canals with Blood; 
udden Mortifications, Eroſions, and Gan- 

Igeens of the Fleſh, with burning, cauſtick 
Vellings, and Tumours of the Glands and 
[Tendons ; and all thoſe Symptoms which are 

common and well-known Appearances 
ud Indications of the higheſt Malignity, In- 
mmation, or peſtilential Heat, 


8 TE 
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Tres better to underſtand this as the true 
ſtate of the caſe in peſtilential Fevers, let it he 
obſerv'd here, that Nature has taken all ima. 
ginable care, and made all poſſible Proviſion 
for retaining the Craſſamentum in the Blood. 
Veſſels, and to prevent its being ſeparated and 
drain'd off, together with the Lymph or be- 
rum, in the ſeveral Secretions ; and therefore 
as this never happens in ordinary caſes, ſo 
whenever it does happen in any conſiderable 
Degree, the Danger is imminent, and it may MW 
be look'd upon as the Prelude and Forerunner | 
of Death. RD 

PRVYSICIANs need not be told that this is 
ſo in fact, fince all Experience teſtifys it, and 
every one of the leaſt Obſervation muſt be 
ſenſible of it. And that it muſt be ſo from 
the Nature and Reaſon of the thing, will ap- 
pear, if we conſider the moſt diſtinguiſhing 
ſenſible Qualitys of the Craſſamentum, and] 
how it differs from the Serum. | 
- Tr aT the Globules, of which the Cra, 

ſamentum is made up, conſiſt of very ſmall, 
denſe, or ſolid Corpuſcles, or Particles, with 
a ſmall Portion of Lymph or Serum included} 
is certain in fact, and ſo commonly known, that 
there can be no need to inſiſt on the Proof ol 
it here. Now theſe Globules, conſiſting 0! 
the moſt denſe, compact, and ſolid Parts as 
the Blood, tis evident they muſt be capablq 
of receiving a greater Degree of Heat, an 
being once heated, they will retain their heal 
longer than any other parts of the Blood : chi 

3 2 | cz 
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being the well known Property of denſe and 
compact Bodys. And as the greateſt Denſity 
muſt make theſe Globules the Subject of the 
greateſt Degrees of Heat in the Blood, ſo it 
muſt give them the greateſt Force of mutual 
Attraction and Coheſion; by which, in the 
ordinary and regular Courſe of Nature, they 
vill form themſelves into pretty large Sphe- 
rule; which will hinder them from: paſſing 
the Glands, and retain them in the Blood- 
Veſſels, where alone they are capable of ſerv- 
ing any of the Offices and Purpoſes of Ani- 
mal Life. And therefore Nature has furniſh'd 
the Blood-Veflels with very thick and ſtrong 
| Coats, and endu'd them with a conſiderable 
muſcular Force, to enable them to bear the 
Heat, Impetus, and Reſiſtance of theſe Glo- 
bules; and to give them ſuch a Degree of 
Motion and Agitation, as may be ſufficient to 
keep them disjunct and ſeparated, and hinder 
them from uniting, and running into larger 
moe Males AA 

AND as this ſhews the Reaſon and Neceſſity 
af retaining theſe hot and denſe Globules in 
e Blood-Veſſels, ſo it gives us at the ſame 
ume an eaſy Solution of thoſe fatal and miſ- 
licvous Conſequences which enſue, when in 
ipreternatural and violent way they paſs off in 
lie Secretions, and come to be lodg'd in the 
Umphaticks and glandular Canals. 
urs Lymphaticks and ſecretory Ducts 
lde serum therefore, being provided but 

Wh very thin, ſoft, and tender Coats, or 

= _ Mem- 


—— 
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Membranes, as deſign'd only for the flow and 
ealy Conveyance of a cool diluting Lymph, 
tis eaſy to imagine what will be the Conſe- 
quence, when they come to be fill'd and ob- 
ſtructed with ſuch a Subſtance as is that of the 
Craſſamentum, or Blood-Globules. For theſe 
minute, denſe, and elaſtick Globules, having 
been extremely heated in the Arterys, by the 
Rage and Luctus of the Fever, and being now 
drain'd off, and lodg'd in the Lympharticks | 
and ſecretory Ducts of the Glands, and there 
ſtrongly compreſs'd and put into a violent in- 
teſtine Motion, by the Dilatation and Diſten- 
ſion of the Blood-Veſſels, and not being able 
to move forward in the Courſe of Circulation; 
tis evident, that the ſoft and tender Coats of 
the Lymphaticks and ſecretory Ducts, wil 
not be capable of reſiſting and ſuſtaining the 
Force and Action of the Globules under theſe 
_ Circumſtances ; which would require all the 
Strength and Effort of the Arterys themſelves 
And conſequently the Blood, having been thus 
heated and inflam'd in the Arterys, and then 
thrown out into ſuch wrong Channels, it muſ 
prove corroſive and cauſtick to theſe fine, thin, 
and tender Tunicles. And this muſt induce} 
Eroſions, Mortifications, Gangreens, hot burn- 
ing Tumors, purple, black, or livid Spots upon 
the Surface of the Skin; which are the cory 
rupt, bloody Secretions of the cutaneous 
Glands, with the whole Train of dilmal 
Symptoms, which are the too common aq 
well-known Appearances of Malignity, "i 
peſtilential Inflammation. Now 
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N ow in the firſt of theſe Gradations, where 
he Heat and Rarefaction of the Blood is ſuch 
is only to ſwell and dilate the Globules, of 
which the Crafſamentum conſiſts, without 

| breaking, dividing, and diffolving them; I 
call this a Flatulent Fever, as being the Effect 
| only of Rarefaction and Inflation. 

In the ſecond Gradation, where the Glo- 
bules and Corpuſcles of the Craſſumentum are 
in great meaſure broken, comminuted and diſ- 
ſoly'd, fo as to induce the more grievous and 
threatning Symptoms, which follow from a 
greater degree of Heat and Rarefaction, and 
a greater and more general Obſtruction of the 
Glands, I chuſe to call this Conſtitution and 
State of the Blood, a Colliquative Fever. 

Bu T where there is ſuch a general and per- 
k& Solution of the Craſſamentum, as to pro- 
duce bloody Secretions, Eroſions, Gangreens, 
hot burning Tumors, Cc. I ſhall give this 
Conſtitution the Name or Denomination of 
a Cauſticł, Malignant, or Peſtilential Fever. 

ANOTHER general ground or principle of 
Diſtinction and Diviſion in Fevers, ariſes from 
he different Determination of the Blood in 
[the Courſe of its Circulation, with reſpect to 
8 Afflux and Reflux to and from the Head, 
and extreme Parts or Surface of the Body. 
Tur Blood in Fevers is ſometimes thrown 
ently upwards and outwards, or deriv'd in 
o great a Quantity and Proportion to the 
lad and extreme Parts; which appears in 
(irious Ravings, great Strength, an high 

SY: Pulte, 
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Pulſe, and a burning Heat of the Fleſh and 


extreme Parts; and at other times it is throw 


downwards and inward, thro” the deſcending ; 
Trunk of the Aorta; while the Head and ey. 4 
treme Parts are depriv'd of their due Shar of 
and Proportion of Blood, and left cold and 1 
languid, with a weak low Pulſe, loſs of WW ; 
Strength, comatoſe Dotings, and frequent b. 
Twitchings and Convulſions of the Pars; WW ., 
that is, the Æquilibrium of the Blood in Fe. A 
vers is broken, interrupted, and diſturbd u 
the Courſe of its Circulation; and this hay h. 
pens by its being thrown in too great a Qua ar 
tity and Proportion, either thro” the aſcend Wi c 
ing or deſcending Trunk of the Aorta. Nov 0 
the firſt of theſe general Conſtitutions, or Pe- at 
turbations of Motion, I call an Effluent, au n 
the other an Influent Fever. uf 
Now it is evident, that of the five Feb pr 
fick Conſtitutions, the two latter may be vi ;}, 
riouſly mix'd and complicated with the the of 
former. For a Flatulent, Colliquative, «Ml ne 
Cauſtick Fever, may either of them be Eff. an 
ent or Refluent: that is, the particular, febr- | 
fick Diſpoſition, as to its main Force and Ha! 
ficacy, may be either thrown outward vp of 
the Fleſh and extreme Parts, or inward vp ch 
the Stomach, Inteſtines, and the ſeveral Bowl rer 
and complicate Organs contain'd in the Abd: ple 
men; and from hence there will ariſe uM (1; 
compound, or complicate Conſtitutions, nam {4 
ly, the Effatulent and Inflatulent, the EN 1); 


celliouative and Tnflucs ll:quative, and 7 E 
5 | | un 
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vent and Influent, Cauſtich, Malignant, or 
peſtilential Fever. 
HavinG here deriv'd theſe ſeveral ſorts 
of Fevers from that real, internal Diſpoſition 
of the Blood, and State of the animal Machine, 
and from that peculiar Perturbation of Mo- 
tion, which forms this or that particular fe- 
brifick Conſtitution, and is the proper Ground 
| or Origin of all the Symptoms, or ſenſible 
| Appearances ; I have been oblig'd to adopt 
ſome few Names or Denominations, which 
had not been thus us'd or apply'd before : 
and this I found myſelf under a fort of Ne- 
ceſſity to do, as not knowing otherwiſe how 
to expreſs clearly and intelligibly what I aim'd 
at, But if any one ſhould reckon this Inno- 
vation a Fault, he will be at liberty to make 
uſe of any other Terms, ſuch as may be more 
| proper and leſs exceptionable, if he can find 
them : for provided the Nature and Reaſon 
of the Thing be duly kept by and regarded, I 
| ſhould not be at all diſpos'd to quarrel with 
ay body about Words. - 
IT may not be amiſs perhaps here, to take 
alittle notice of ſome common Denominations 
of Fevers, which are taken from the Parts 
chiefly affected. For where the Fever is moſt 
remarkably thrown upon ſome principal, com- 
plex Organ, whoſe Office and Function is ab- 
lalutely neceſſary to Life, that Organ is con- 
der d as the primary Seat, and Fomes of the 
Diſeaſe; and the Fever receives its Name from 
accordingly ; thus a Peripneumony is deno- 
4 minated 
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minated from an Inflammation of the Lune: Bj 
a Pleuriſy from an Inflammation of the Pley. 
. 100 
Bux as theſe Fevers are only for the mo 
part particular Symptoms, and Appearances 
of ſome more general tebrifick Conſtitution, 
to which they ought to be refer'd, and with. 
out which they can neither be underſtood nor 
cur'd; there is no need to enlarge upon them 
here. This, however, may be worth obſer. 
ving, and which I can pronounce upon Ex- 
perience, that either in a Peripneumony or 
Pleuriſy, the common fam'd Bronchials and 
celebrated Pectorals are of little or no uſe, 
how much ſoever they may be cry'd up and | 
depended on. But a Derivation by Bliſters 
and moderate Catharticks, under. a judicious 
Management ſeldom fail; and particularly in 
a Pleurify, a large Bliſter apply'd to the pain I 
Side, will give a more effectual and ſpeedy Re- 
lief than any other Method whatever. |} 
I xn ow the Generality of Phyſicians in 
this caſe fall directly upon Bleeding, in large 
Quantitys, and repeated as occaſion ferves; 
and I muſt not deny that this Method is often | 
ſucceſsful. But I am well aſſur'd there can 
be no neceſſity for it, unleſs there be an Ef- 
fluent Colliquative, or ſome plain Indications | 
of effluent Malignity: but otherwiſe this Fe- 
ver may be as well apply'd to, if not much 
better, without Bleeding than with it. 4 
TRE Various Fever, or that which at- 
tends the Small-Pox, is an Effluent of a —_ J 
| 17. 
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ar Conſtitution : but with reſpect to the Tex- 
ture and Coheſion of the Blood, or the dif- 
ferent Proportions of the attractive and ex- 

anſive Forces of the Blood-Globules, it is 


capable of any degree in that kind, and may 
he either a ſimple Flatulent, and a Colliqua- 


tive, or ſometimes even Cauſtick and Malig- 
nant. And upon this Gradation of the Fever, 
the Nature and Kind of the Puſtles, as diſtin&t 
or confluent, large or ſmall, the Duration of 
the ſtationary Period from the Formation to 
the Criſis, and the whole Complex and Proceſs 
Jof the Diſeaſe will intirely depend, _ 
Wu E RE the Diſeaſe is attended only with 
amild and moderate Efflatulent, as ſoon as 
the Irruption is finiſh'd, and the main of the 
Puſtles have made their Appearance, the Fe- 
rer ceaſes, or at leaſt continues but in a very 
lw and almoſt inſenſible degree. For in this 
cake the Blood condenſing, and the Globules 
of the Craſſamentum recovering their natural 
| atraftive Force, the vitiated Serum will quick- 
ly and eaſily paſs off by the excretory Ducts, 
ad fill up the Puſtles, which will be both 
age and diſtinct, and come to their Maturity 
out the eighth Day from the firſt Invaſion 
af the Diſeaſe. 95 VV 
Ir the efffative Force of the Blood riſes 
fl higher, but without any thing of a Col- 
quation, the Irruption will be flower, the 
ever continue longer, the Puſtles, tho diſ- 
uct, will be of a ſmaller ſize and more nu- 
nerous, and the time of their Maturation 


pro- 
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protracted to the eleventh or twelfth Day: 
and the Reaſon is plain; becauſe in this cap 
the morbid Serum, which ought to fill up the 
Puſtles, cannot eaſily paſs off and diſengage it. | 
{elf from the adhering rarefy'd Craſamentyy, 
Wu RE the effluent Force of the Blood 
is {till increas'd, fo as to run into Colliquations 
of the Craſſamentum, and a ſtronger and more 
intimate Cohefion of the Globules with the 
Serum, the Pox will be of the Confluent kind; 
and according to the Strength and Degree of 
this Conſtitution, the Symptoms will be higher 
and more ſevere, the Fever protracted and 
continued, the Criſis deferr'd to the fifteenth, 
eighteenth, or even to the twenty-firſt Day, 
and perhaps ſometimes longer; and the Di- 
eaſe will, in proportion to its Strength and 
Degree, put on all the Appearances of coll. 
quative and malignant Fevers. 
Nov the Grounds and Reaſons of all this 
and from what Gradations of the internal 
| Conſtitution the various gradual Symptom 
and Appearances ariſe, is ſo evident from what 
has been already conſider'd and explain d, that 
to inſiſt farther on this Matter, would be 10 
ſuſpect the Underſtanding of my Reader. 


COROLLARY: 4þ 

FROM hence it appears, how exceeding 
hurtful and miſchievous a Practice it mult be 
to give large and frequent Doſes of Alexiphaty 
micks, and hot rarefying Sudorificks, under 


Pretence of driving out and keeping up e 
UJUGR 
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Puſtles; ſince 'tis manifeſt, from what has 
teen faid, that the too great Rarefaction of 
the Blood, and conſequent too cloſe and inti- 
mate Mixture and Coheſion of the Craſſa- 
nentum with the Serum, is the main Cauſe 
that hinders, interrupts, or protracts the Se- 
| cretions in this Diſeaſe, aggravates and heigh- 
tens the Fever, and renders the Pox of the 
worſt kind. All which being promoted and 
brought in by this heating Method, it is evi- 
dently deſtructive, and contrary to Nature. 

Ax b from hence it likewiſe appears of how 
great conſequence 1t muſt be in this Diſtemper, 
eſpecially in the worſt ſort of it, for the Pa- 
tent to drink plentifully all along of cool di- 
luting Liquors ; ſuch as, conſidering the State 
of the Diſeaſe, and Cuſtom and Conſtitution 
of the Perſon in his Health, the Phyſician 
ſhall judge moſt proper : ſince without this 

Proviſion, the Quantity and Momentum of the 
| Blood will be ſo far leſſen d by the great Ex- 
| pence of Serum, in the mighty Load that is 

own upon the Surface of the Body, that 
there will not be a ſufficient internal Force to 
carry on and complete the Diſcharge. And 
is is the true Method in this caſe to ſecure a 
"od Criſis, and not that unnatural Fluſh, and 
alle Appearance of Strength, which is given 
0 the Blood by Alexipharmicks. 

An Hecticꝶł is a very flow, and gradually 
«dvancing Fever, attending the Scurvy, when 
at Diſeaſe fixes either upon the Lungs and 
honchia, or upon the Lymphaticks and chy- 
liferous 
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liferous Ducts. The Hectick therefore is not 
a Fever originally and in itſelf, but ſympio. 
matically only, and in conſequence of that 
Scorbutick Conſtitution, by which it is gene- 
rated and form'd. Here then, to underſtand 
the Nature of an Hectick, it will be neceſ. 
ſary to reflect a little upon the Scorbutick | 
Conſtitution, of which the Hectick is pro- 
perly a Symptom only. 

Nov in the Scurvy, contrary to what 


happens in Fevers, the Craſſamentum of the 


Blood is condens'd, and the attractive Force 
of the Globules increaſed ; and the Serum 
being vitiated, and render'd ſharp and acti, 
by the too great Quantity of Salts which it 
contains, is with ſuch a Diſpoſition diſchargd 


too faſt, or thrown off by the ſeveral Secre- | 


tions, in a greater Quantity and Proportion 
than what is juſt and natural. While the 
Lymphaticks and glandular Canals are over- 
charg'd with a ſalt, acrid, corroſive Serum, 
the thinner Parts being thrown off, the thicker 
will be left behind, and form Nodes, Tu- 
mors, and eroding Concretions, which occa- 
ſion an Ulceration of the Glands, and pro 
duce the ſeveral Symptoms of a Scurvy. 

No v the Scurvy once form'd, and having 


fix'd itſelf upon ſome of the principal Glands 


and neceſſary Organs of Life, generates an 
Hectick after this manner. The Serum and | 


thinner Parts of the Blood being carry'd oit 
continually, in larger Quantitys than ord- 
nary, the Craſſamentum in Proportion t0 the 


Serum 
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derum muſt ſtill increaſe : but the Craſſamen- 
1m, or Globules, being the hotteſt part of 
| he Blood, as this increaſes in proportion to 
the Decreaſe of the diluting Serum, the Heat 
uſt likewiſe increaſe ; that is, a Fever muſt. 
be rais d, and the Eroſion and Ulceration of 
the Glands, eſpecially when this Erofion falls 
upon the Lungs, thro which the whole Maſs 

of Blood is oblig'd to paſs, it muſt ſtill in- 
Jaeaſe the Heat, while it haſtens and pro- 
motes the Diſcharge of the remaining Parts 
of the Serum. Till at length the fluid Stores 
of Nature being exhauſted, the principal Or- 
gans eroded, and ulcerated, and the ſolid, 
caſtick, nervous Fibres parch'd, exſiccated, 
and render'd too ſtiff, tenſe, and unfit for 
Motion, a ſort of old Age is induc'd, tho in 
the midſt of Youth ; and the Perſon dies en- 
kebled, emaciated, and in a manner fcorch'd 
und dry'd up- iblislg Das | 

Now from this ſhort Theory, the chief 
ip of Cure in an Hectick are plainly 
theſe, bas bij 4 - 


|. To cleanſe, unite and heat the eroded 
Glands and excretory Ducts. 


I. To carry off the ſaline Recrement of 
te Blood, eſpecially thro the Kidneys, which 


aß ee their principal Outlets and proper Strai- 
ders 
ity 


U. To qualify and mitigate the intem- 
late feveriſh Heat. 


IV. To 


<4 — Ys — 
. 


5 a ſufficient Quantity of wholeſom Chyle, and 


rily and chiefly regarded in Practice, I ſhal 


| leaſt be compar'd with ſome of the Mercu- 


fulneſs of thoſe, who in the Cure of an Hec- 
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IV. To repleniſh the exhauſted Veſſels wit, 


proper Nouriſhment. 

V. To ſtrengthen and confirm the Habt 
by proper Exerciſe, and a right Uſe of the 
Nonnaturals. | 


WII reſpect to the two firſt of theſe In- 
tentions, which ought likewiſe to be prim. 


take leave to obſerve here, that amidſt all the 
numerous Train of ſimple and compound 
Remedies, ſo highly cry'd up, and fo much 
recommended by the ſeveral practical Wi- 
ters, under the Name and Notion of Anti 
ſcorbuticks, there are none which can in the 


rial and Antimonial Preparations ; eſpecially 
the Æthiops, Cinnabar, Diaphoretick Anti 
mony, and the Antibecticum Poterii. And he 
who ſhall go about to cure a Hectick without 
a primary and chief Regard to the Scurvy, of 
which it is a Symptom, will find himſelf un- 
happily miſtaken, to the great Loſs and De- 
triment of his Patient. And from hence we! 
may eaſily account for the general unſuccel- 


rick, fall directly upon the Uſe of aſtringent 
Balſamicks, and agglutinating Mucilages 
which ſerve only to clog the Viſcera, thicken] 
the Blood, and fix the corrupt Serum upon 
the eroded enfeebled Glands; while the calc] 
plainly requires, and Nature loudly * 

| vel, 
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och a powerful Deobſtruent, and wonderful 
gueetner, as that of Mercury. But as for 
hoſe who will {till obſtinately perſiſt in their 
od heating way, I ſhall only beg them to 
confult the Surgeons. | | 
Bor it will be neceſſary here to conſider 
i little more diſtinctly the Formation and dif- 
frent Appearances of ſuch ſecondary, = 
C matick, or glandular Fevers, of which the 
Hectick is only a particular Sort or Species: 
for as theſe Fevers are generated from either 
the hydropick or ſcorbutick State and Diſpo- 
tion of the Blood, tis manifeſt they will be 
of different kinds, and either Acute or Chro- 
nick, according to the different Degree and 
Meaſure of the general Conſtitution from 
which they proceed, and the various Parts or 
Organs chiefly affected. —- 
| ArTER what manner the morbifick Heat 
and Rarefaction of the Blood, enlarges the 
Blood-Globules, imbibes and retains the Se- 
um, and diminiſhes or interrupts the glandu- 
lar Secretions, has been ſhew'd already; and 
the ſeveral Species and Appearances of ori- 
pal legitimate Fevers from thence deduced : 
but 'tis plain that any ſudden Condenſation 
ak the Blood-by Cold, increaſing the attrac- 
we Powers of the Globules, as the Force 
ad Action of the expanſive Elements are 
iminiſh'd, muſt have a contrary Effect, and 
Upoſe the Serum to paſs off faſter and quicker 
than ordinary thro' the glandular ſecretory 
Dudts, or ſtraining Pipes; from which too 

| | quick 


| over-cool'd condens'd Blood continuing, while 
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the common Cauſe of them all: tho they vil 
be of various ſorts, Acute or Chronick, Effluent} 
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quick and large Secretion, there muſt enfje 
a Surcharge of the ſecreted Matter upon the 
glandular Lymphaticks and Aqueducts, ocz. 
ſioning a painful Diſtenſion and Tumefadinn 
of the Glands thus affected: in which cak, 
the too quick and large Secretion from the 


only the thinner and more fluid Parts of the | 
Secretion paſs off, the groſſer and thicker Par 
of the Lymph or Serum will lodge upon the 
diſtended dilated Veſſels, and increaſe the In. 
flammation and Tumor, till the obſtructing 
Matter be either diſſipated and carried off by 
proper Diſcutients, or brought to a Suppurs | 
tion, and diſcharged by an Abſceſs. 
Nov from the general Cauſe here aflign, 
tis evident that various ſorts of Fevers may 
ariſe with different Appearances, which wil 
be properly ſymptomatical of ſuch Inflam- 
mations and Tumors of the Glands, tho the 
Blood be not otherwiſe at all over-heated and MW 
rarefy d, but on the contrary chill'd and con- 
dens d; and tho the other Secretions continue 
regular, and in their natural State. All which 
Fevers generally paſs among the Vulgar under 
the common Name of Colds ; and that not ve- 
ry improperly, ſince an irregular unequal Con- 
denſation of the Blood by Cold, is certainly 


or Influent ; and attended with different Phæ- 
nomena or Symptoms, according to the dit- 


ferent Degree of the Condenſation, Diſtenhon * 
a All J = 
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[nd Inflammation ; the different Parts or Or- 
gans principally affected, and the different 


flabit or Conſtitution of the Patient. 

TE antecedent Cauſes or Occaſions of 

his morbifick Conſtitution, are chiefly ſuch as 
theſe ; vig. a cold, damp, piercing Air, in 
which the nitrous Saks being minutely dif- 
flv'd and diffus'd, paſs together with the Hu- 
midities of the Air into the Blood. 1 95 
SIT TIN OG or lying upon the Ground in a 
cold, ſhady, or moiſt Place; eſpecially. while 
te Body is hot, and the Blood rarefy'd with 
L Exerciſe, or the Heat of the Seaſon. 
DRINKING too freely of cold Small Beer, 
r Water, in a hor, rarefy'd, and ſweating 
date and Diſpoſition of the Blood and reſting 
alter it, or neglecting to keep up the Heat 
Ind Eflatus of the Blood, till the condenſing 
Power of the cold Liquor be ſubdu'd and 
curyd off. 

Tu too large and liberal eating of any 
harp, raw, and unripe Fruits and cold Salads; 
pecially Cucumbers without their warmer 
lrreftives. rials eh 

Txt going open with the Boſom, or ex- 
Ping the Breaſt to a cold, damp, or foggy 
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Bur above all, that general Conſtitution 
i the Air diſpoſes to theſe Fevers, which is 


t ccaſion d by the ſudden Fall of large and 
— bel Rains, after a long hot and ſcorching 
. on: for here the Blood and animal Liquors 
1, 


Wing been yery much rarefy'd, and raiſed to 
1 N A 
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a high degree of Efflatus by the receding 
Heats, are ſuddenly cool'd and condenſed by 
the cold, moiſt, nitrous Air ſucceding ug 
the Rains: by which means, great Quantiyy 
of hot ſharp Serum being thrown upon the 
Glands, and there ſtagnating and corrupting, Wl 
produce various ſorts of inflammatory Tuma 
and Ulcerations. In which caſe they muſt e. 
pect to be the greateſt Sufferers, who are of 
the moſt tender and delicate Conſtitutions, 
who clothe warm, keep for the moſt pin 
within Doors, avoid Exerciſe, ſpend their 
Time in a continual Round of luxurious Ide 
neſs, and according to the common Phat, 
aue well; that is, to uo purpoſe. For ſuch 
good Livers having by Lazineſs and Luxuy 
already clogg'd the glandular Organs an 
muſcular Springs of Motion, with Loads 6 
dull Phlegm, Flatulencys and Indigeſtion 
when freſh Fewel comes to be added from 
any of the foregoing Occaſions, they arc 
preſently torn to pieces; and the crazylumpilli 
uſeleſs Carcaſe is ſacrific'd to the Deſiroyet 
without remedy. 
T x = Blood being thus ſuddenly condenii 
and its Serum thrown exceſſively upon vl 
Glands, as the condenſing Power of the C 
happens principally to affect ſometimes ol 
Part and ſometimes another, a Fever will 4 
riſe from the inflam'd, tumefy d, erode 
Glands, and diſcover itſelf by ſome of tht 
following Symptoms, 5 


7 


| INFLAMMATI ONS, Swellings, Abſceſſeg 
bout the Mouth, Face, Neck, and Throat; 
carſneſs, violent Coughs, great Depreſſion 
zich a Senſe of Weight upon the Breaſt, and 
lificulty of Breathing: ſometimes at firſt 
omitings and a Diarrhæa, which are ſoon 


jck-Gripes, and Spaſms of the Stomach and 
neſtines ; a low, unequal, and tremulating 


ie; Coldneſs in the extreme Parts, and a 


iid Paleneſs of the Face and Skin; extreme 
Iroufineſs, and comatoſe Stupor; a paralytick 
eadneſs, and Relaxation chiefly on one ſide. 


nder a ſtupefy d drouſy Raving. 5835 
ALL theſe Symptoms do not appear in all 
be Fevers of this glandular or condenſative 


ls Severity, according to the Strength and 
ezree of the Condenſation, the Parts affect- 
and the previous Habit or Diſpoſition of 
Ie Body. Where the Diſtenſion and Tume- 
ion happens only upon the Parotid, Jugu- 
or Maxillary Glands, the Fever is generally 
ld and benign; and eaſily carry'd off at firſt 


Wi! this has been omitted, as ſoon as the 
Facipal Tumor ripens and diſcharges itſelf 
wardly, the Fever for the moſt part goes 
and all farther Danger is prevented. by, 
Ming a Purge or two. | 


LOS 
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olow'd with an obſtinate Coſtiveneſs, and a 
ard tenſive Tumefaction of the Belly; Cho- 


er which, the Patient dies convulſed, and 


nd, but more or fewer, and with greater or 


s eating, and a Bliſter upon the Neck: 
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_ Breaſt, and difficulty of Breathing ; in t 


without loſs of time, a large ſtrong = ar. 


or Chicken Broth, Sack Whey, or Tea mf 


BuT where the glandular Inflation g 
Tumefaction lies deeper in the Lung; vi 
Breaſt, which may be known by the pain 
troubleſome dry Cough, Depreſſion of th 


caſe, where the Tumor cannot be fis 
brought to an Abſceſs, and diſcharg'd outwall 
ly, care muſt be taken to divert the Matt 
before it comes to an Abſceſs : to which pus 
poſe, the moſt effectual means is to ap 


as near as may be to the Part affected; andy 
the ſame time to give, every three or fo 
Hours, a ſmall Doſe of ſome proper Ala 
pharmick made gently opening. I have oft! 
found the following very efficacious, which 
therefore recommend for the ſake of the ii 
experienc d. 


B Lapid. Contrayerv. 5 iii. 
Rad. Serpent. Virg. 5 ii. 
Rhab. Z i. Miſce. fiat puluis. 
Divide in Chartulas, Ne 12. 


Tris may be made more or leſs openinf 
as the caſe appears to be more or leſs inflat 
matory, either by leaving out the Serpents 
and ſupplying the Compoſition with Rbud 
and Sal Prunel of each 5 i fs. or by leavi 
out the Rhubarb, and putting the Serpental 
an equal Quantity with the Lapis Contrayerbi 

TAE common Drink may be Mutton, Ve 


wil 
3 
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I Sage and Buck-Bean, adding a little 
lite Wine. But if the caſe be inflammatory, 
attended with an effluent Heat, an high 
lee and ſpitting of Blood, as it ſometimes 
zppens 3 equal Parts of Milk and Water 
id together, and made into a thin Emul- 
n with the Pulp of roaſted Apples, are ex- 
emely well adapted to the Intention, and as 
Wcooling opening Pectoral, are vaſtly prefer- 
Die to all the more famous and celebrated 
forals of the Shops, how much ſoever they 
ay be admir'd and cry d up in ſuch caſes. 
BuT this morbid Conſtitution often lies 
deeper, and fixes chiefly upon the inteſti- 
land meſenterick Glands ; and then it diſ- 
Peers itſelf by an hard tenſive Tumefaction of 
e Abdomen, Cholick-Gripes, and Spaſms, 
Wiſtinate Coſtiveneſs, the ſinking of the Pulſe, 
W: cetiring of the natural Heat, and the moſt 
reme Weakneſs and Languor, while the 
atient is ſtill ſenſible, and without much of 
Coma or Delirium. 
Ii this caſe Epiſpaſticks muſt be apply'd 
ith all their Force, the ſtronger Alexiphar- 
Cks exhibited, Drinks impregnated with 
aatile oily Salts allow'd, with Opiates in 
liictent Quantitys: that is, all proper means 
uſt be uſed to take off the Stimulus, to raiſe 
lic Pulſe and natural Heat, to derive the 
Mam and Efflatus of the Blood outward, and 
by to prevent the too great and continued 
ux of ſharp vitiated Serum upon the in- 
nal and meſenterick Glands, which other- 
| mm wile 


1 4 
< « 
Y 

8-1] 

1 

1 

4 » 

1 

5 

x . 

1 

1 

' 

|| 

+4: 

1 

Ll 

: 

*F7 

1 

9 

1 
"ns 
* 
1 
1 

- 

- n 
4 
Tos 
4+ 

Ml 
$ 

276 

t 

: 
© 
e 

: 4 

13 | BR 

' 

| 

: 

| 
4 
1 
i 

1 

14 

— x 

7 

* 

11 

iq! 

if 

# 

4 
's 
1 

4 1 

1 

q 


— 


* 8 18 1 I * 
1 * — 8 — — eegminins — 
— — — ̃ —̃ ͥUt.:— aa — 
* 1 - = — — rere 
- 
— — —— 
- — 


e — — —„—-— — 


278 Laws of the Motion and 


the other Skin: upon which Appearance, af. 


nounce moſt certain Death, and that the End 
of the whole Tragedy is very near at hand. 


thing could paſs thro him: and growing ſtill 
worſe, he ſoon expir'd under the moſt grief 


mach and all the other Parts contain d in the 


wiſe threatens a ſpeedy Excoriation, Gangteen 
Mortification, and Death. Where this Me. 
thod in the preſent caſe has been too long 
neglected, all farther Attempts will be vain. 
for when the internal Mortification comes on 
the ſtrongeſt Epiſpaſticks will have no Effet: 
but ſoon after they are taken off, the Fleſhun- 
der them becomes pale, livid and dry, like 


ter Bliſtering, the Phyſician may ſafely pro. 


PERHAPS it may not be amiſs here, by 
way of Illuſtration, to give the Hiſtory of a 
Greyhound, which having been exceedingly! 
heated in a hard Courſe, preſently took Water, 
and lap'd a conſiderable Quantity before hel 
could be got out of the Pool : upon which he 
was immediately ſeiz d with extreme Weak 
neſs, Faintneſs and Trembling, and with 4 
total Obſtruction in the Bowels, ſo that noi 


vous Convulſions. Upon opening, the Stoll 


Abdomen were found perfectly ſound a 
good, excepting the Meſentery, which wall 
exceedingly tumefy'd, and enlarg'd to tour uf 
five times its natural Bulk and Weight, and 
the ſame time inflam'd and mortify'd by ch Z 
great Tumor and Diſtenſion of which, the 


Bowels were ſo conſtipated and compreſs 4 | 
o be render'd impervious and totally o 
1 PS TFROET G UNPEIVIOUS an reg 
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truced. Now how this came about, is very 
evident from what has been ſaid; for the Dog 
ſwimming into the cold Water, and taking it 
into his Stomach while he was thus hot and 
reeking, the Blood, which was extremely 
heated and rarefy' d, was hereupon ſuddenly 
chill'd and condens'd: by which a greater 
Quantity of the cool'd diffolv'd Serum was 
thrown in upon the meſenterick Glands than 
could poſſibly paſs off again; which brought 
the Meſentery to that tumefy' d, inflam'd, and 
mortify'd State in which it was found, and 
which was plainly the Cauſe of all thoſe grie- 
vous Symptoms that manifeſted the Injury the 
Creature had receiv'd. h 
THERE is yet a farther Degree of this 
glandular Inflation and Tumefaction, or quick 
and immoderate Afflux of the Serum upon 
the Glands and Lymphaticks ; and that is, 
where the Inundation happens upon the ce- 
rebral Glands, and the LympheduQts of the 
Brain itſelf, In this caſe, the Drouſineſs, De- 
liium, languid Reſtleſneſs, and paralytick 
Symptoms, increaſe in proportion to the Riſe 
and Progreſs of the Obſtruction, Inflation, 
and Tumefaction of the cerebral Glands and 
Iympheducts; till at laſt the Glands mortify, 
or the Lymphaticks break and let out a Deluge 
of Water upon the Brain, which renders the 
cale altogether hopeleſs and deſperate. 

In this hydrocephalick Fever, as I chuſe 
to call it for the Reaſons already aſſign d, the 
bly Method I have hitherto found to prevenc 

| . 1 4 the 
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there enſues ſuch a large Draught and Efflu 


Experience, upon Diſſection. 
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the worſt, and effect a Cure, is by applying x 
large ſtrong Epiſpaſtick to the whole hinder 
part of the Head, ſo as to come up as far 2 
the Crown, like a backward Cap or Coif, If 
this be done while the Patient is yet ſenſible, 
and before the comatoſe, delirious, and para- 
lytick Symptoms appear, the Bliſter for the 
moſt part runs well, draws off great Quantity | 
of ſerous Matter, and the Patients generally 
recover. But after the fore-mention'd Symy- 
toms are come on, I have never found 3 
Bliſter riſe or produce any Effect, how large 
or forcible ſoever it may be made: and the 
Reaſon is, that when the cerebral Glands be- 
gin to mortify, and the Lymphaticks break, 


of Lymph upon the Brain, that no Serum I 
can by any Force be deriv'd outward, or 
drawn off by the Epiſpaſtick; and this I have 
found evidently confirm'd to Senſe, and by 


Tris ſort of Fever, or rather this degree 
of an acute glandular condenſative Fever, ge- 
nerally comes on with Vomiting and Purg- 
ing; as if Nature intended ta relieve herſelf f 
by that means: tho theſe Symptoms quick 
diſappear, and are ſucceeded by an obſtinate 
Coſtiveneſs, and the Patient has no Stools but 
what are forced. I am, therefore apt to be- 
lieve, that an Emetick and Cathartick gwen 
immediately upon the firſt Attack might beo 
great ſervice, but have never had an opportuꝰ 


pity to make the Trial, as having never 10 | 
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ald ſoon enough in any ſuch caſe, But this 
[ know, that after the Fever has fix d itſelf 
ſor a few Days, neither Vomiting, Purging, 
Bleeding nor Sweating, are of any uſe; but 
Blſtering, eſpecially on the Head, in the 
manner already mention'd, js the only Method 
that I have yet obſery'd any the leaſt apparent 
good Effect from. 1 N 
Bo TH theſe two laſt mention'd Species or 
Gradations of an acute condenſative Fever, I 
mean the Hydrocephalick and the Hydrome- 
ſenterickx, often meet together, and diſcover 
themſelves in their different and reſpective 
Phenomena and Symptoms: and where this 
| happens to be the caſe, their reſpective Me- 
thods of Cure muſt be comply'd with, and 
pintly purſu d; which having been already 
conſider d diſtinctly, need not here be farther 
nſted on. 1 | 
INTERMITTING Fevers or Agues, are 
compound or mix d Species, participating 
partly of the arterial rarefactive, and partly 
ak the lymphatick condenſative Kind: they 
generally attack People like glandular conden- 
le Fevers upon taking Cold, and are eſpe- 
ah fed and nouriſh'd by a cold, ſaline, damp, 
ad fenny Air: they who are not uſed to ſuch 
n Air, or to whom it is not natural and con- 
butional, upon going into it, and continuing 
ai for a time, ſeldom fail of catching chefs 
bermittents; which are ſometimes very ob- 
nate, and terminate at laſt either in the hy- 
AY 'pical or ſcorbutick Habit; and run into 
4 A . ſuch 
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critical Sweats, and then are ſuſpended ell 
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ſuch ſlow, lingring, and hectical Fevers of 
the glandular kind, as commonly attend thoſe 
Conſtitutions. 
AcvEs, as every body knows, begin with 
a cold compreſſive Shivering, which laſting 
for about an Hour, ſometimes more, ſome. 
times leſs, is ſucceeded with an hot burnin f 
Fever, of the arterial and effluent kind. The 
Patient having been for ſeveral Hours ſcorchd 
and tormented with this febrifick Paroxiſm, | 
he is at laſt perfectly reliev'd for the preſent] 
by the Eruption of large critical Sweats, after] 
which all the Symptoms diſappear till the Fit 
returns in the ſame manner, either the next} 
Day, or with the clear Intermiſſion of one or 
two Days; from which variety in the periodi- 
cal Returns, they receive the different Deno- 
minations of Quotidian, Tertian, and Quarta 
Agues. During the cold Fit, the Pulſe i 
quick, ſmall and low, in proportion to the 
depreſſing condenſing Power of the Cold; but 
afterwards it riſes and ſtrengthens, proportional 
to the Strength and Violence of the conic 
quent Fever. From the firſt attack the Per 
ſon is affected with great Thirſt, extreme 
Sickneſs at Stomach, Nauſeas and Vomiting 
which continue till the breaking out of i 


the next Return of the Fit. I 

Tus Vomitings diſcharge conſiderabſ 
Quantitys of a cold indigeſted Slime, or vi 
cid faline Gelly, which is more or leſs mix 
with Bile ; as to which it muſt be obſer * 
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that the bilious Vomitings in Agues, are the 
moſt ſalutiferous, and indicate the mildneſs 
of the Diſeaſe : but where the cold ſlimy 
Lentor, or viſcid fix'd faline Gelly abounds, 
the Diſtemper is the more obſtinate, and 
harder to be cur d. And this is commonly 
the caſe in Autumnal Quartans, which are 
well known to be the worſt and moſt invete- 
rate of all Agues. —_ 

BLEEDING and Purging are of no Uſe, 
but for the moſt part extremely prejudicial in 
Agues; fince they are found to weaken the 
Patient, and ſtrengthen the Diſeaſe. Eme- 
ticks given, that may have finiſh'd their Ope- 
ration a little before the coming of the Fits, 
and Sudorificks toward the end of a Fit, to 
promote and help on the critical Sweats, are 
of great ſervice ; and by this means the Bark 
may be render'd effectual in the moſt obſtinate 
Apue, and where the Diſeaſe would other- 
wiſe elude all the Phyſician's Care and Skill, 
and bid defiance to the Bark itſelf, as great a 
Remedy as It is. Ty | 

Now from theſe Obſervations and Phæno- 
mena, may be naturally deduced the following 


Conſequences, which may ſerve as Principles 


to explain the Formation, Growth, and va- 
:0us Appearances of intermitting Fevers. 

I, THESE Intermittents owe their Origi- 
nation and Production to a cold, ſaline, coa- 
zulated, and indigeſtible Lentor, generated in 
the Stomach by bad Air, cold, acid, and unripe 
Fruits, Meats of hard Digeſtion, and all ſuch 
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viſcid, coagulated, and indigeſted Matter, Rill 
increaſing from the Continuance of the fame | 


the Action of the muſcular Coats ſtill pro- 


digeſted Chyle, into the Lacteals and chylife- | 


into the Veins being thus interrupted, the 


_ and diluting, muſt preſently begin to heat and 
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Irregularitys in the uſe. of the Non- natural, 
as tend to promote the like ſharp, ſalt, flimy 
Cruditys and Indigeſtian. 133 

2. Tye Stomach. being once cloge'd and 
loaded with any conſiderable Quantity of this 


Cauſes ; ſome Parts of it, by the natural Heat 
and Efflatus in the Stomach, the attenuating 
diſſolving Power of the Bile mixt with it, and 


truding it forward; from theſe Cauſes, I ay, | 
ſome Parts of the Lentor already deſcrib d, 
muſt be continually forced downwards, and | 
paſs together with a viſcid and imperfectly W 


rous Ducts : and from hence theſe Lacteas W 
and chyliferous Ducts being gradually ob- 

ſtructed, dilated and diſtended, the. Lymph I 
which ought to paſs continually thro' thele F 
Ducts into the Blood, will be now intercepted; | 
and the Drain of Lymph from the Arterys 8 
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Blood wanting this neceſſary means of cooling 
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rarefy ; that is, a Fever muſt enſue. 


41 * 


3. TRR Blood heating and rarefying from 


the Cauſe here aſſign'd, its Velocity muſt at o 
firſt be conſiderably abated, partly from the 


Over-fullneſs and Diſtenſion of the Vellels, 5 0 
occafion'd by the Rarefaction, and partly from n 
the Reſiſtance it meets with in the Gaſtrick, f 


Epiploick, Inteſtinal, and Meſenterick — 
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Secretion of the vital Fluids. 285 
or the chyliferous Ducts and Lymphaticks 
being now obſtructed and diſtended, muſt ne- 
ceſſarily preſs upon the capillary Arterys, in 
the foregoing Branches and Diviſions of them. 
And while the progreſſive Motion of the rifing 
rarefying Blood is thus check d, retarded and 
diminiſh'd, there muſt from hence enſue a 
Snſe of cold and chilly Streamings thro all 
the Branchings and Ramifications of thefe ob- 
truſted Lymphaticks, chyliferous Ducts, and 


Blood-Veſlels : that is, there will be a Fever, 


atended with Thirſt, dryneſs of the Tongue,&c. 
from the Rarefaction of the Blood and the in- 

tercepted Lymph ; and a cold Fit from the, 
dminiſh'd Velocity of the Blood, and the 

ſudden check it meets with in all thoſe capil- 

ary Branches of the Arterys, which are now 

compreſs'd and conſtipated in the manner al- 

frady mention'd. » 

4. THIS Obſtruction of the Lymphaticks 


and chyliferous Ducts continuing, and conſe- 


quently the Rarefaction and expanſive Efflatus 
a the Blood increaſing, it mult preſs ſtrongly 


upon the nervous Coats of the Arterys ; and by 


the Force of ſuch a Stimulus, the elaſtick ner- 
ws Fibrillæ being excited into quick and 
ſtrong Vibrations, the Blood by this means 
gercoming the Reſiſtance, is driven forward 
With a greater Force and Impetus than be- 
bre; in conſequence of which, the cold Fit 
nuſt be follow'd with the hot burning febri- 
& Paroxiſm, 55 


5. THE 
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while the viſcid ſaline Coagulum which | 
ſtructed the Lacteals and Lymphatieks, is at 
tenuated and difloly'd, partly by the Heat | 
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5. THE Heat and painful Stimulus of the 
turgid rarefy'd Blood, now acting upon the 
nervous and elaſtick F:br///z in the capillary 
Arterys and lymphatick Glands,” the ſmall 
Lymphaticks and chyliferous Ducts in the 
Glands muſt be hereby ſtrongly ſqueez'd and 
compreſs'd, and their contain'd Chyle and 
Lymph forc'd out and driven forward : for 


and Rarefaction of the Blood, and partly by 
the Bile which it carry d with it from the In- 


teſtines, and which is now excited into Action 


by the Heat; by this means, I ſay, the ob- 


ſtructing Matter being diflolv'd and attenuated, | 
will be prepar'd and diſpos d to be diſlodg d, 


and driven forward thro' the chyliferous Duds 


into the Blood, by the ſtrong and forcible | 


Action of the nervous elaſtick Fibrilla. 


6. TE chyliferous Ducts and Lymphs | 
ticks being thus clear'd and open'd, and the 
obſtructing viſcid Matter driven into the 
Blood, as a neceflary Conſequence of the hot | 
Fit, in the manner juſt now explain'd ; the 

Lymph will now flow freely and plentifully 
from the Arterys thro the Lympharticks and | 
chuyliferous Ducts into the Veins, as before; 
by which the Blood being cool'd, diluted and 
condenſed, a plentiful Sweat breaks our, and 3 
the vitiated Lymph which had been ſtagnating | 
in the Lymphaticks and chyliferous Dus } 
now paſſes off in the Criſis by _ — | 
rings 4 7 
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Urines: and this frees the Patient for the pre- 
Cat, till the ſame Cauſes acting again after the 
game manner, the Fit returns, and every thing 
happens as before. | 
7. THE ſpace of the Intermiſſion or perio- 
deal Return, together with the Length and 
gererity of the Fit, will depend upon the Na- 
ure and Circumſtances of the vitiated ob- 
muucting Chyle, or morbid viſcid Coagulum, 
s generated in the Stomach : for where this 
z of a very cold, fix d, and ſtrongly cohering 
ot, abound ing with nitrous and urinous Salts, 
med with an extremely viſcid or tenacious 
lime, it will paſs more ſlowly from the Sto- 
mach and Inteſtines into the Lacteals; and 
being there, will be retain'd longer, and re- 
quire more time and greater force to be driven 
out and diflodg'd : but where the vitiated in- 
ll ioctted Matter is of a looſer Coheſion, and 
yl bounds with Bile, and ſuch-like warm and 
ro active Principles, it will paſs faſter from 
the Stomach and Inteſtines to the Lacteals, 
ad be more eaſily driven forward, when it has 
tre produced an Obſtruction or Dilatation, 
and raiſed a Fit; that is, both the Fits and 
heir Intermiſſions will be ſhortned : and this 
the difference with reſpect to their Riſe and 
Iroreſs, Generation and Growth, between 
Gurtan and Tertian, or Quotidian Agues. 
d. Wu xx the viſcid ſlimy ſaline Coagulum, 
"th which the Lacteals and chyliferous Ducts 
ae been obſtructed and dilated, is perfectly 
J deer d off from the Glands, and thrown — 
| | che 
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Aſſiſtance from Art and Medicine. 
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288 Laws of the Motion and | 
the Blood, by the contractive Power of the 
Nerves in the febrile Paroxiſm; and afterwarg, 
diſcharg'd in the critical Evacuations by Sweat 
and Urine ; a complete and perfect Intermiſ. 
ſion enſues, and all the Symptoms difappexr 
till the next Return of the Fit. In which caſe, 
a certain Number of theſe Fits, by cleanſing 
the Stomach, depurating the Serum, and 
throwing off the indigeſted Viſciditys of the 
Chyle, relieves the obſtructed Glands, com- 
pletes the Purification of the Blood, and leaves] 
the Perſon in a found and perfe& State of 
Health; and this by the Wildom and Provi- 
dence of Nature only, without any Aid off 


Ir may be proper therefore to obſerve here 
that Spring Agues, by which the congeſted 
Viſciditys collected in the preceding Winter 
are frequently thrown off by the wiſe Proviſio 
and good Conduct of Nature itſelf ; ang 
which are not likely, by reaſon of the enſuing 
Heat of the Seaſon, to fink the Blood int 
any great degree of Condenſation ; need nof 
conſequently be much tamper'd with by Me 
dicine: and indeed, in this caſe, unleſs th 
Phyſician be very prudent, 'tis a thouſand t 
one if he does not do more harm than good 
For this I take to be a certain Rule, that whe 
the Deſign of Nature is obvious, and the In 
tention right, ſhe ought not to be too haiti 
interrupted, by a fooliſhly indulgent and ove 
officious Care; and he who offers her his Se. 
vice before 'tis needed, is in a fair we L 
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Secretion of the vital Huids. 289 
making work for himſelf, or for ſome body 
ele that is wiſer. 

Bor Autumnal Agues, eſpecially ſuch as 
come on in Auguſt or September, upon a plen- 
ful fall of Rains, after great preceding Heats 
ind a ſcorching Seaſon ; and generally all 
Igues at any time of the Year attacking weak 
and languid People under ſcorbutick, hypo- 
chondriacal or hectical Habits, ought carefully 
o be obſerv'd, and taken off as ſoon as poſſi- 
tle: for under any of theſe Circumſtances, 
where the general Conſtitution of the Air, or 
he antecedent morbifick State of the Perſon 

feed, conſpire with the Diſeaſe, and tend 

b throw off the Serum plentifully upon the 

(lands and Lymphaticks, which were too 

nuch clogg'd and loaded before, Nature will 

erainly want help; and they who in ſuch 
ales are too ſecure, and truſt themſelves ac- 
rdingly to the Conduct of Nature only, will 
an be ſenfibly convinc'd of their Miſtake: 

r reaſon of which different Event of Agues 

the different Seaſons of the Year, and un- 

Wir the different antecedent Conſtitutions of 

lt Perſon affected, muſt be too plain from 

Mat has been ſaid, to need any farther or 

Wre particular account of it. 7 

I) EvERY body knows that Agues often 

"their Intermifſions or diſtinct Periods, and 

ange their peculiar Symptoms and Ap- 

ances for thoſe of continual Fevers, which 
then generally, if not always of the in- 

1 lymphatick, and condenſative Kind: 
5 D | tor 
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for where the indigeſted Chyle and glandular 
Viſciditys clear'd off into the Blood by the 
Paroxyſm, or where the critical Sweats hays 
not been large or laſting enough to eje& and 
throw off the vitiated corrupt Serum, 'ti 
plain the Fever muſt hereby become continu 
or remitting only; and Nature in this caſe ha. 
ving no leifure Hours, muſt be oblig'd to p 
her Work inceſſantly, till ſuch time as the 
Diſeaſe can be ſubdu'd. 

Bu T Agues of an ill ſort, or ſuch as have 
not been rightly manag'd, if they do not run 
into ſome acute continual Fever, very often 
leave a ſcorbutick Taint upon the Glands, andf 
paſs into ſome morbifick chronick Conſtitution 
equally dangerous, if not timely prevented 
For all the hypochondriack and hyſterick 
Maladys, the Gout, Stone, Dropſy, Phthiji 
Aſthma, and in general all the various Shay: 
and Appearances of the ſcorbutick Confſitu 
tion, as deſcribed Prop. 13. may proceed fron 
ſuch a glutinous indigeſted Matter, accordin 
to the various Parts affected, or the particul4 
glandular Organs upon which it is throw 
and where it happens to be lodg'd and retain q 
tis true, indeed, the ſame morbid State of tif 
Chyle and Serum, will have the ſame Effed 
whether an Ague has preceded or not; whid 
having been conſider' d and explain'd alreag 

under Prop. 13. I need no longer infiſt on it he 

THE Method of Cure in Agues by the 
of the Bark, is now ſo commonly known, ag 
univerſally practis d, that it would be need 
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Secretion of the vital Fluids. 291 
to repeat here what ſo many have already ſaid 
about it: I ſhall content myſelf therefore, 
with only making ſome general Obſervations 

concerning the Nature and Operation of this 

celebrated Drug, ſo far as its Effects depend 
upon any of its manifeſt Propertys or ſenſible 

Qualirys ; and beyond this it would be in 
van to ſearch, ſince the fineſt and moſt plau- 
ible Hypotheſes can ſignify but very little, 
| where they are not evidently built upon plain 
Facts. 

TEH E Peruvian Bark, therefore, is moſt re- 
markably attenuating, abſorbent, and aſtrin- 
gent; which Propertys it poſſeſſes under ſuch 
a equal Degree and Contemperature of Heat 
and Cold, that it does not diſcover any pre- 
TJ 1ilency of the one above the other: for tho 
t may occaſionally and conſequentially, on the 
WE :count of other Circumſtances, as we ſhall 
ke afterwards, produce the different and con- 
tary Effects of heating and cooling, rarefy- 
ag and condenſing; yet in itſelf it is perfect- 
5 temperate with reſpe& to thoſe Qualitys, 
nd neither heats nor cools, rarefys nor con- 
denſes the Blood and Humours : that is, it 
Woes not act at all immediately and directly 
yon the expanſive Elements of Fire and Air, 
ut exerts its peculiar Power and Efficacy up- 
au the groſs Subſtances of Water, Oil, Salts, 
Earth, Se. . 6 

Tur attenuating diſſolving Power of the 
bak, is evident from all the Experiments 
JJ ade upon it; and particularly a ſtrong De- 
{ * U 2 eoction 
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coction of it mix'd with Blood freſh draw 
in a Porringer, will keep up its Fluidity, 
prevent its Coagulation longer than any thiy 
elſe hitherto known or diſcover'd ; and b 
the ſame means, the Serum is kept from ch 
gulating in a much greater degree of Hey 


than would otherwiſe preſently turn it into 
Gelly. 


. Tris attenuating diſſolving Power of th 
Bark, is plainly owing to the ſtrong corpus 
lar Attraction of its Particles: from when 
it comes about, that when it is conveyd v 
and mix'd with any viſcid Coagula, or Ca 
cretions of the Chyle or Serum in the St 
mach, Inteſtines, and glandular, chyliferoy 
and lymphatick Ducts, by attracting the ſul 
Parts of thoſe viſcid Concretions more ſtrong 
ly than they are attracted by each other; ti 
concreted cohering Parts of ſuch viſcid C 
gulums, muſt neceſſarily be ſeparated, diffolv' 
attenuated, and unite minutely and intimat 
ly with the Parts of the Bark, by which the 
are attracted and ſtrongly retain d: and co 
ſequently the dividing, diſſolving, attenuia 
ting, and abſorbing Propertys of the Corte 
are plainly but different Effects from the fam 
Cauſe, viz. the ſtrong and potent corpuſculi 
Attraction of its conſtituent Parts. 9 
THz viſcid Coagulums, and flimy ſalid 

Concretions of the Chyle, Lymph and Serun 
being thus attenuated, attracted, and retail! 
by the Bark, the ſame wonderful Drug, by! 
conſtringing ſtimulating Power upon the A 

2 Vo 
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os elaſtick Fibrillæ and muſcular Coats of 
Je Veſſels, brings them to a ſtrong and vi- 
orous muſcular Action; and by exciting 
d ſtrengthning their contractive reſtitutive 
Forces, promotes and carrys on the Protruſion 
Wd Expulſion of the morbid Matter, which 
id been antecedently diſpos'd and prepar'd for 
W-cretion and Expurgation, in the manner and 
the means juſt now mention'd. 

FROM this diſſolving attenuating Power of 
e Bark upon the Fluids, join'd with its con- 
ringing ſtimulating Force upon the Solids, 
Wider an exact Adjuſtment and equal Tempe- 
ure of Heat and Cold, all its Effects may 
evidently explain'd and accounted for: and 
any thing elſe could be found out, endued 
With the ſame manifeſt Propertys or ſenſible 
Walitys, there can be no great doubt but it 
vuld have the ſame ſenſible Effects with the 
ark itſelf, Indeed the ſame Conſtringency 
nd Stimilus upon the Solids, even to a much 
rater degree, if requiſite, might be obtain'd 
bom many other things that are very well 
non; but the ſame diſſolving attenu- 
ing Power upon the Chyle and Lymph, 
tout over-heating and rarefying the Blood 
un Humours at the ſame time, cannot be 
ed by any thing hitherto known or diſ- 
oer d beſides the Bark: and herein, I think, 
Janly conſiſts its peculiar Efficacy and diſtin- 
ſhing Characteriſtick in the cure of Fevers: 
lux coagulated indigeſted Viſciditys in the 
mach, Inteſtines, and chyliferous Ducts, 
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being thus attenuated, attracted, retain'd and 


and in its Effects, a great and ſovereign Cooler | 


tiated and deprav'd, the Pulſe funk, and the! 


thrown off by the Bark, as aforeſaid ; the na. 
tural Digeſtion hereby recover'd, and free 
Communication of the Chyle and Lymyh 
from the Stomach and Arterys into the Veins 
reſtor d; the Fever hereupon ceaſes : and by 
this means the Bark becomes conſequentially | 


and Diluter of the Blood. 
IN weak, low, and languid Conſtitutions 
where the Appetite is loſt, the Digeſtion i- 


natural Heat exceedingly diminiſh'd, from the 
Weakneſs of the Stomach and Inteſtines, thef 
Relaxation of their Coats, and the Loſs or 
Diminution of their muſcular elaſtick Force; 
the Bark is the greateſt and moſt efficacious 
Stomachic in the World. In which cafe the 
Bark, by its attenuating diſſolving Power up- 
on the indigeſted Viſciditys, and conſtringinfi 
Force upon the Solids, corre&s and reſtore 
the Digeſtion, contracts, ſtrengthens, an 
braces the muſcular elaſtick Fibres ; and by 
ſending a ſufficient Quantity of well digeſtet 
Chyle into the Blood, recovers the natura 
Heat, raiſes a low and languid Pulſe, ang 
{trengthens, warms, enlivens and invigorat 
the whole animal Frame. 4 
'T1s manifeſt from what has been ſaich 
that both theſe Effects of the Bark, in lv 
preſſing and ſinking the natural Heat when 
runs too high, and raiſing and recovering 8 
when it retires, languiſhes, and finks too lo 
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ire conſequential only, and owing to its atte- 
wating, diſſolving, and conſtringing Powers; 
while in itſelf it is neither ſenſibly heating nor 
cooling, but perfectly temperate with reſpect 
to theſe Qualitys. That the Bark has occa- 
fonally, and under different Circumſtances, 
boch theſe contrary Effects of heating and 
arcfying, cooling and condenſing, every body 
knows; but that the fame thing ſhould 
be naturally, directly, and in itſelf, endu'd 
with ſuch perfectly oppoſite and contrary 
ualitys, is plainly impoſſible: and therefore 
where either of theſe Intentions come in view, 
beyond what can be obtain'd conſequentially 
from the Bark itſelf, in the manner already 
explain'd, we are oblig'd to render it more 
heating or cooling, by the due Compoſition 
and Mixture of other Ingredients, as the caſe 
requires, For inſtance; in the Intermiſſions or 
Remifſions of low glandular and condenſative 
fevers, the Efficacy of the Bark is much 
WJ cailed and improv'd by Virginian Snake- root, 
a btron, Cochineal, and ſuch-like warm Alexi- 
bharmicks, which well-timed and proportion'd, 
will enable us to diffuſe the natural Hear, 
bring out the critical Sweats, and procure a 
good Solution and Criſis ; which otherwiſe 
could not be obtain'd by the Bark alone, 
but on the other hand, in the Intermiſſions 
r Remiſſions of Effluent, Inflammatory, and 
lighly Rarefactive Fevers, the Teſfacea, fix d 
dals, and Acids, ought to be join'd with the 
bark; or ſuch cooling diluting Liquors im- 
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the Phyſician. 


trary Extremes, which frequently attend the 


obſtinate Coſtiveneſs. Both theſe Extremes 


296 Laws of the Motion and 
pregnated with theſe, as may haſten the Con- 
denſation and Solution of the Blood, and 
bring on a timely Criſis ; which otherwik 
might be too long protracted, to the great 
Hazard of the Patient, and Diſreputation of 


THERE are two Inconveniencys upon con- | 


uſe of the Bark in different Conſtitutions : for 
in ſome it will purge, and run off ſo faſt as to 
take no Effect; and in others it conſtipates 
and ſhuts up the Bowels, ſo as to hinder all 
natural Evacuation by Stool, and bring on an 


may prove very prejudicial, and are therefore 
carefully to be guarded againſt in the uſe of 
the Bark. The Inconveniencys of an Over- 
Purgation in this caſe are commonly known, 
and accordingly provided againſt ; but the 
Error on the other Extreme is not ſufficiently | 
adverted to, tho it is, at leaſt, equally prequ- 
dicial, and for the moſt part of wotſe Conſe- 
quence. For after the Bark has attenuated, 
attracted, and imbib'd as much of the indi- 
geſtible coagulated Viſciditys as it is capable 
of, it is certainly of no farther uſe to be re- 
tain'd in the Body, but requires a ſpeedy 
Ejectment; which if it be not done by Nature, 
ought to be procur'd by Art: and by this 
means there will be way made for continual 
freſh Supplys of the ſame Medicine, till the 
remaining Parts of the indigeſted Lentor bY 
xttenvated, diffoly'd, imbib'd, and carry'd off 

| | after, 
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er the fame manner. And indeed a 
Niarrhza, which comes purely upon the 


iſe of the Bark, is not preſently to be ſtop'd, 
but only to be check'd, reſtrain'd, and kept 


within ſome moderate bounds: and if nothing 


de done, ſuch a Purgation generally goes off 
of itſelf in a day or two; or becomes ſo mo- 
gerate as not to exceed two, three, or four 
Tools in 24 Hours; with which, tho it ſhould 


the uſual Intervals will ſucceed very well, and 
row off the Diſeaſe with greater Expedition 
nd Safety than if there were a long continu'd 
Coſtiveneſs, or a Stool but once in two or 
three Days: nay, in all great Oppreſſions 
nd hot inflammatory Inflations of the Breaſt 
nd Lungs, ſuch a Diſcharge as this laſt men- 
ond ought to be procur'd, if need be, by 
ding Rhubarb to the Bark, or ſomething of 


nd if the Pulſe be at the ſame time too low, 
be difficulty of Breathing great, and the Fe- 
ſer throws itſelf upon the glandular Organs 
the Abdomen, the Serpentaria, Contrayerva, 
&fron, or the like, may be added to the Bark, 
owithitanding the Rhubard and Openers : 
or tho theſe may ſeem to be contrary Inten- 
on, yet they may very well be obtain'd to- 
coder, as I have conſtantly found by Expe- 
knce, And this Method of moderate Purg- 
%, while a breathing Sweat is at the ſame 
me kept up by proper Alexipharmicks, is 
le ſureſt and ſhorteſt way of proceeding in 
all 
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all low, depreſſing, glandular, or condeng.. 
tive Fevers, where the Patient's ſtrength wil Ml 
bear it, and the Diſeaſe is not highly col. 
tagious, or directly peſtilential. 
Tu contrary Practice, I preſume, has 
ſometimes obtain d, upon a wrong Hypothe. 
ſis, that the Bark can never be too long 
retain'd in the Body, or be convey'd in to 
great Quantitys thro the Lacteals and chy. 
liferous Ducts into the Blood: but whether 
this wonderful concoctive Diſſolvent be of ay 
uſe in the Blood or no, after it has ſpent it 
Force, and perform'd its attenuating, diſlol-Wi 
ving, and abſorbing Offices in the firſt Pa 
{ages ; or whether it has any ſuch Power off 
attenuating, diſſolving, and carrying off the 
Coagula, and viſcid Concretions in the the 
Glands, or is capable of paſſing ſo far, my 
at leaſt, be very well doubted, if not clearly 
and poſitively deny'd. For my own part, | 
{hall freely declare it as my Opinion, that ih 
Bark exerts its chief, if not its ſole Efficacy 
and Dominion in the great concoctive Gland 
by which I underſtand the Stomach and Inj 
teſtines, with their proper Secretorys, mY 
Lacteals and chyliferous Ducts. For in thf 
firſt place, after this Medicine has ſpent i 
force in the Stomach, Inteſtines, and chyliſc 
rous Ducts, by diffolving, attracting, and 1 
taining as much of the indigeſted Viſcidiq; 
as it is capable of, and is at laſt arrived ing 
the Blood, there ſeems to be no uſe for 
there, but to be thrown off by the Y 
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&cretion of Sweat or Urine, together with 
hoſe indigeſted viſcid Impuritys which it had 
cated and retain'd, and with which it had 
been clogg d and ſaturated in its Paſſage ; at 
aſt, it cannot be imagin'd, that a Subſtance 
© ſtrongly attractive and retentive of Viſci- 
lips, when it has been thorowly fated with 
uch as it muſt have attracted and imbib'd in 
the firſt Paſſages, ſhould after this be diſpos'd 
to enter the more remote Glands, ſo as to be 
capable of diſſolving the congeſted Lentor and 
Viſciditys there. 

Brs1DEs, had the Bark any ſuch attenu- 
ting, diſſolving, and diſcuſſive Power upon 
the more remote Glands, as it 1s found to have 
upon the great concoctive Gland and firſt Paſ- 
ages, it muſt be capable of diſcuſſing and 
rclolving the Tumors and viſcid Secretions of 
the Bronchials, hepatick, ſplenick, pancrea- 
ick, and renal Glands; that is, it would be 
8 general and effectual an Antiſcorbutick, as 
tis an Antifebrifick : but Experience has ne- 
er confirm'd any ſuch uſe of it; and who- 
tyer makes the Trial with ſuch an Intention, 
will find himſelf diſappointed. That the 
bark has a mighty Force and Efficacy in the 
primary digeſtive Glands, v:z. the Stomach, 
Inteſtines, and chyliferous Ducts, is very well 
own and ſufficiently confirm'd by Experi- 
ce; and this I take to be the natural Bounds 
ad Limits of its Empire and Dominion, be- 
jond which this great concoctive Diſſolvent 
las little or no Effect: and indeed, it may be 

taken 


dentially thrown off with all convenient ſpeed, 


volatile oily Salts and Opiates, till it arrives at 


_ appropriated Medicines into the Blood, with. 


more proper and ſignificant Name might be 


Catharticks. 
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taken as a general and certain Rule in Practice 
that things which exert their principal Effe. 
cy upon the firſt Paſſages, ought not to be 
carry d farther, or depended on in the more | 
remote glandular Receſſes; but are to be pry. 


by Stool, Sweat, or Urine. Whatever is in- 
tended to work upon the remote Gland; 
ought to be carefully guarded ; and its Force 
and Efficacy taken off upon the firſt Paſlages, by 


the principal Seat and proper Centre of its 
defigned Agency: and this Intention might 
more effectually be obtain'd, by conveying the 


out paſſing them thro' the Stomach, Inteſtines 
and chyliterous Ducts; that is, by the means] 
of Waſhes, Perfuſions, Baths, and Unctions: 
a Practice much in uſe among the Antients, 
and ſtill retain'd by the more barbarous Na- 
tions; and for this Reaſon only, perhaps, left 
off, and thrown out in politer and more civi- 
liz d Countrys, where Phyſicians are more nu- 
merous, Eaſe and Luxury more abounding, 
and Health much ſcarcer and dearer. But 
whether this Method be likely to be approv'd 
or not, one thing I am ſure of, that herein lies 
the great Secret of Alteratives, which by A 


call'd glandular Diffolvents, Cleanſers and 
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Bu r to return, after the Fits of an inter 


mitting Fever have been put off by giving 
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te Bark in Subſtance, as uſual, and its Ejecti- 
on by Stool promoted, by keeping up the na- 
ral Evacuation at leaſt once in 24 hours; 
the moſt ſure and effectual way, is to drink 
the Infuſion in White Wine twice a Day, 
Morning and Afternoon, for three Weeks 
gether : and for the poorer ſort of People, 
who cannot bear the Expence of White 
Wine, it may be infus'd in Cyder, or even in 
common Small or Table Beer. The Bark in 
is groſs Subſtance being very cohering, and 
ſtrongly attractive of its Parts one upon an- 
aher, is not much adapted for Digeſtion and 
(hylification to paſs into the Blood: and 
therefore the viſcid Concretions and indigeſted 
ICruditys of the Stomach and Inteſtines, having 
been firſt attenuated, attracted and ejected, 
he finer and ſubtiler Parts of it will much 
nore eaſily paſs the Lacteals and chyliterous 
Ducts, together with the fluid Menſtruum in 
wich it is diſſolv'd: by which means, the re- 
mining Viſciditys lodged in theſe Lacteals and 
afliferous Ducts, will be diſſolved, attracted, 
adwaſh'd out into the Blood, and afterwards 
own off by the critical Diſcharges ; and 
freby the Return of the Fits in Intermittents 
nll be much better prevented, than by con- 
ming the Bark in Subſtance, or giving it in 
vols at the Interval of ſeven or eight Days, as 
ay one will find upon Trial. | 
EXPERIENCE has taught us not to give 
le Bark in a febrifick Paroxyſm ; and every 
dy knows that when it is thus given, the 

3 Fit 
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Action of the expanſive Elements; and there 


| beſt that can ever be expected, I have mad | 
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Fit will be thereby protracted and ſtrengthny,f 
which in highly inflammatory and rarefadin 
Fevers eſpecially, is very dangerous; % 
Reaſon of which is, that while the Stomzq 
is extremely heated, and the Air contain jj 
it forcibly rarefy'd, every thing admitted nul 
it mult preſently rarefy and run into a Flay 
by the expanſive Force of the heated rarefyt 
Air. But the Bark being ſtrongly conſtringig 
and ſtimulating, when it is thus over-hent( 
and rarefy'd in the Stomach and firſt Paſſagy 
mult forcibly vellicate the nervous Coats al 
elaſtick Fibrillæ, and render their Action mort 
intenſe and ſtrong; and this muſt raiſe ah 
Heat, and increaſe the Rarefaction and Eu 
tus of the Blood and Humours, which ve 
too high and intenſe before: and beſides, wii 
the Bark is in this hot, rarefy'd, flatulent Stat 
it cannot attract, abſorb, and retain the feb 
fick Viſciditys, and indigeſted Lentor of th 
Hrſt Paſſages, as being reſiſted by the contra 


fore under ſuch Circumſtances it cannot pet 
form its proper Action, and conſequently c 
do no good, but muſt neceffarily do hurt. 
T HE Bark being the principal Remedy nol 
in uſe for the Cure of Fevers, and perhapst 


theſe practical Obſeryations concerning it, Y 
for the Adepti, from whom I ſhall be alway 
ready to receive Inſtruction, but for the ſake 
younger and leſs experienc'd Phyficians th] 
underſtanding its true and proper Opera 
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nd Efficacy, and what may or may not be 
expected from it, they might form their 
vagments of it, and direct their Practice up- 
Mn it accordingly. 


SCHOLIUM I. 
PRO M the foregoing Theory of Fevers, it 
Wray be proper to obſerve here, the mutual 
Relation, Connexion, and frequent Recipro- 
ration, between the arterial, rarefactive, and 
lmphatick glandular Kind; for by ſhifting 
he Scene from one to the other, Nature fre- 
Wcntly endeavours to relieve herſelf under the 
ontrary extremes, and to gain a breathing 
ume by the alternate Rarefactions and Con- 
&nfations of the vital Fluid; till the Blood 
can be reſtor'd to its natural State, and ſettled 
Win its original ſalutary Conſtitution. 


Whirefaction raiſed in the Blood, however 
bought on, muſt, by thickning the Serum, 
expanding and enlarging the Blood-Globules, 
nd cloſely uniting the Craſſamentum with the 
Lymph, diminiſh and interrupt the glandular 
*retions ; and this cooling diluting drain of 
Lymph from the Arterys into the Veins, be- 
ns obſtructed and intercepted, the Heat and 
lurefaction of the Blood muſt ill increaſe, 


and immoderate Fullneſs, partly from the 
Heat, Rarefaction, and Efflatus of the Blood, 
ad partly from the continual drinking, and 
10088 pouring in of freſh Liquors, occaſion'd, and as it 
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Any occaſional inflammatory Heat and 


lll the Blood-Veſſels having acquir'd a Pletho- 


off by the critical Diſcharges : but thot 
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were neceſſitated by the Heat and Thirg, 
from which Plethora, the Impetus of 4 
Blood being checkt, reſtrain'd, and its Veh. 
city diminiſh'd by the great Reſiſtance, it wil 
be diſpos d to condenſe, and throw off its &. 
rum again upon the Glands and Lymphatick: 
but this Condenſation is very often too prec 
pitate, quick and ſudden, and throws a great 
Quantity of Serum upon the Glands an 
Lympharicks, than can eafily be diſcharg' 
and got off again; in which caſe the Fer 
ſeems to change its Species and Appearance 
and from Effluent, Arterial and Inflammaty 
becomes Influent, Lymphatick, and Cond 
fative ; till this ſurcharge of Serum upon 
Glands and Lymphaticks, by obſtructing an 
intercepting the Circulation of the Lymyblf 
and tumetying and diſtending the Glands, af 
powerfully as a Stimulus upon the nervou 
muſcular Coats of the Arterys, and by th: 
means throws out the Fever, and raiſes 
Pulſe and inflammatory Heat again. In whid 
alternate Courſe, Nature endeavours as it wel 
by ſhifting Hands, and throwing the Burde 
from one ſide to the other, to gain ſom 
Relief and Time, till a ſalutary Criſis can! 
procur'd, and the vitiated tainted Serum pals 


Intention be here perfectly right, and t 
Structure of the Machine wonderfully cont 
ved to obtain it, yet Nature itſelf thus 0 
preſs'd, and under ſuch Confuſion, often 4M 


ther over or under-does the Work A 
© 1 — 
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therefore it is the Buſineſs of a Phyſician, 
carefully to watch theſe Reciprocations in Fe- 
vers, to regard the Intention of Nature in 
them, and to keep up the Balance, by throw- 
in the Weight on one fide or the other, and 
his with a ſteady and wary Hand, till ſuch 
me as a proper Criſis can be procur' d. How 
tis may be done, muſt be very obvious from 
hat has been already obſerv'd and conſider'd, 
nder the foregoing Account and Theory of 
ders; and they who are a little acquainted 
ith the Conduct of Nature in this caſe, will 
Wot wonder that the ſame Fever ſhould often 
lift its Appearances and Symptoms, ſo as to 
ire alternately a different Method and 
Wroceſs in the Phyſician, as much as any two 
ferent and contrary Fevers. . 


SRO . 
BLISTE RING has been found by Experi- 
ce to be of ſuch wonderful and extenſive 
& in Fevers, and is now ſo generally re- 
ad and practis d by the beſt and ableſt 
jlicians, that it may be worth while here 
conſider theſe Epiſpaſticks in their Effects 
[0 manner of Operation a little more di- 
natly; the way of applying and dreſſing 
em, and their outward ſenſible Appearances 


| (raiſing the Skin into large Bladders, and 


onto ving off confiderable Quantitys of a hot, 
s oF"), and ſalt Serum from the glandulous 


n feſhy Parts of the Body, are ſo com- 
he known as to need no particular Ac- 
then . count 
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count or Deſcription here: but the migſty 
Change and turn upon the 8 ns wh 
5 = yMPptoms which 
they induce when they are timely applyd in 
Fevers, is ſo very great and remarkable, thy 
I ſhall firſt recount the main Particulars, and 
then endeavour in ſhort to explain the Ground 
and Reaſon of their principal Operation and 
ſenſible Effects. 3 
1. THEY raiſe and ſtrengthen a low trem- 
bling Pulſe, and powerfully derive the naturil 
Heat and Efflatus of the Blood outward; by 
which means they take off thoſe convuli 
Twitchings and ſpaſmodic Contractions of ind 
extreme Parts, which commonly attend lo 
lymphatick Fevers : and by the ſame mea 
they ſecure the Bowels, with the glandular an 
muſcular Organs contain'd in the Thorax an 
Abdomen, from Inflammatory Tumors, Mor 
tification, and Gangreens, which muſt other 
wile very often be the Conſequence of 21 
great and forcible Afflux of the hot rare! 
Blood and Serum inward upon thoſe Organ 
2. THESE Epiſpaſticks ſpeedily and wo 
derfully give Relief, in all thoſe delirious N 
vings, ſoporiferous Stupors, and loſs of Reg 
ſon, Judgment and Memory, which are u 
common and well known Symptoms of hi 
and dangerous Fevers, | 
3. THE y reduce, in a ſhort time, col 
nual Fevers to ſuch plain, regular, and diſt 
Remiſſions, as to make way for the uſe of 
Bark; and conſequently for a perfect Cl 
and ſafe Solution of the Fever, 9 
| 2 6 
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| 4. THEY cleanſe and open the obſtructed 
tumefy'd Glands and Lympharicks, bring on 
kindly and ſafely the critical Sweats, let looſe 
the Saliva and glandular Secretions of the 
| Mouth and Throat, and bring down the 
thick, ſoluble, and critical Urines ; by which 
means they are extremely cooling, moiſtening 
and diluting, in their Effects upon the Blood 
and Glands in general, how hot and fiery ſo- 
ever they are in themſelves. 
THESE are the common and well-known 
Effects of Cantharides, when apply'd in Plai- 
ſters to the outward Skin: but how ſuch an 
extremely hot, and perfectly cauſtick Inſect, 
ſhould ſo mightily cool and dilute the Blood in 
fevers, may be thought ſomewhat ſtrange ; 
which yet may perhaps be eaſily enough ac- 
counted for, after the following manner. 
TAE Cantharides or Spaniſh Flys, with 
mhich Bliſters are rais'd, are plentifully 
dock d, as is well known, with a very hot, 
ubtile, active, and extremely pungent Salt; 
| confiderable Quantity of which entering the 
Bod upon the Application of Epiſpaſticks, 
there ſtrongly attracted by the Serum, 
ad paſſes rogether with it thro' the ſeyeral 
gendular Strainers and ſecretory Ducts. 
THis Property of the Cantharides, or their 


col | SET IG 

un and moſt active Salts, in mixing and in- 
of WM *<1y uniting with the Serum, and paſſing 
— with it in the ſeveral Secretions, is very 


in and obvious in Fact: and the Urine be- 
34 large Drain of Serum, in which a great 
| X 2 Quantity 
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Quantity paſſes oft thro' a few ſmall Pipes 
the heating ſtimulating Power of the Cantha- 
rides is moſt ſenſibly felt here, ſo as frequent 
upon the application of Epiſpaſticks, to oc 
caſion Strangurys and bloody Urine ; which 
is yet eaſily prevented, or ſoon taken off, by 
drinking freely of ſome cooling milky Diluter 
ſuch as Milk and Water, Milk-Porridge, ot 
eſpecially a thin Emulſion made with the Pu 
of roaſted Apples in Milk and Water. 

Bor tho the heating ſtimulating Force of 
the Cantharides, is moſt ſenſible upon the ui 
nary Diicharges, for the Reaſon already gien 
yet from the liberal, foul, and ſtinking Sweat 
which theſe Epiſpaſticks generally bring on 
tis plain that they cleanſe and ſcour the e 
taneous Glands likewiſe : and indeed, ſince 
the Serum can have no elective Power upo 
theſe Salts, tis plain that equally uniting wil 
the Lymph or Serum, they muſt proportion 
ally paſs with it thro' all the Lymphatick 
and glandular, ſtraining, and conveying Pipe 
univerſally. 

UP oN this Suppoſition, which is ſufficen 
ly evident in fact, and from the Reaſon of i 
thing, we may conclude, that the ſubtile] 
netrating Salts, and volatile pungent Parts 
which the Cantharides conſiſt, being carl 
into the Blood upon the application of th 
Epiſpaſticks, and paſſing with the Lympi 
Serum into the glandular ſtraining and cd 
veying Pipes, act there by diſſolving, atten 
ating, and rarefying the viſcid Coheſions 
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he Lymph and Serum; and by ſtimulating 
he nervous Coats of the Veſſels throw off 
their ſtagnating Viſciditys ; and by cleanſing 
he Glands and throwing off their ng vorY 
concreted Lymph or Serum, reſtore the Cir- 
ulation and free Drain of Lymph from the 
Arterys to the Veins; and at the ſame time, 
by opening, ſcouring, and cleanſing the ex- 
wroatory Glands, bring on the critical Sweats 
nd Urines. And by this means 'tis evident, 
hat theſe extremely ſubtile, active, and pun- 
rent Salts derived from the Cantharides, 
urge the Glands and Lymphaticks univerſal- 
y, much after the ſame manner that com- 
non Catharticks do the Guts: for as the 
common Cathartick or Purgative Medicines, 
by heating, rarefying, and diſſolving the vit- 
ad Coheſions of the Fluids, and ſtimulating 
be Solids, cleanſe and throw off their clam- 
ny, ſtagnating, and obſtructing Contents; fo 
eſe hot, active, and ſtimulating Salts of the 
Cantharides, being endued with the ſame 
Fropertys, and capable of penetrating the 
ole animal Machine, are hereby fitted for 
glandular lymphatick Purge, and to per- 
- pam the ſame thing in the glandular, ſtrain- 
g, and conveying Pipes univerſally, that the 
ommon Catharticks and Purgatives effect in 
lte Inteſtines: and as this ſort of Purgation 
vb fltores_ the Circulation of the Lymph, and 
c ens all the Sluices and Our-lers of the glan- 
tener Secretions, the Cantharides muſt in 
ons MWiequence be wonderfully cooling, diluting, 
\ i | X 3 and 
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and refrigerating in their Effects, as we find 
they are in fact, how hot, cauſtick, and pur- 
gent ſoever they are in themſelves. 

THz Quantity of Serum diſcharg d hy 
Bliſtering, is fo very ſmall in proportion, that 
the great Effects of Epiſpaſticks cannot poſ. 
ſibly be owing to this; ſince five times the 
Quantity brought off by Bleeding, Vomiting, 
Purging, or any other Evacuation, would hare 
no ſuch Effects: and indeed, we ſee Epi. 
ſpaſticks frequently attended with very great 
and extraordinary Effects, where they ſcarce 
raiſe any Bliſters at all, and where the Quar- 
tity diſcharg'd is very little, or next to no. 
thing: and therefore, tho ſome conſiderable 
Relief may often be obtain'd by an immedi 
ate Epiſpaſtick Drain of the congeſted viſcil 
Serum from ſome particular tumety'd Gl. nd 
yet we muſt conclude the great and generall 
good Conſequences of them, as above, to be 
owing to their heating, attenuating, pungent 
Salts, mixing with the Serum of the Blood 
and acting as a lymphatick Purgative, 0 
glandular Cathartick, as before explain'd. 
FROM this account of the Nature and 
Operation of Epiſpaſticks, tis evident tal 
their principal uſe is in Lymphatick Infiueny 
Fevers, or ſuch as are commonly call'd De 
preſſing and Nervous: but in Effluent an 
highly rarefactive Fevers, where the Pull 
ſtrong, and the external Heat and Efflatus 
ry great, Epiſpaſticks are not to be applyY 
till Bleeding in ſufficient Quantitys has P'M 


ceded 


-eded ; leſt by increaſing the Velocity and ef- 
quent Impetus of the Blood, too great before, 
the Purples ſhould be forced out, and a general 
Mortification of the Fleſh enſue. But after 
the Velocity, diffuſive Impetus, and Efflatus 
of the Blood, have been ſufficiently moderated 
and reſtrain'd by Bleeding, the Application of 
Foiſpaſticks will be of great uſe, to prevent the 
W fever from changing its Species, and turning 


: WM happens where the Velocity and Efflatus of 
be Blood have been ſuddenly check'd by large 
- WY Bleeding, and no due Care taken afterward 
WE i keep up and diffuſe the natural Heat, till a 


rroper Criſis can be obtain'd. 
In all delirious Ravings, and ſoporiferous 


i cupors, attended with Convulſions and Spaſms 
4s, Bliſtering the Head is moſt effectual, an 
es the moſt certain and ſpeedy Relief. I 


generally apply a large Epiſpaſtick to the 
hole hinder part of the Head, to come up 
o far as the Crown, like a backward Cap or 
Coif; which in this caſe often procures a 
peedy and ſafe turn to the Diſeaſe, and takes 


anc the moſt dangerous and threatning Symp- 
bath toms, after fix or eight Epiſpaſticks apply'd 
neu other Parts have had no effect. 5 


WurN upon the Application of Epiſpaſ- 
a ck, che Skin and Fleſh under them are but 


ſc lade, or not at all changed from the natural 
0 date and Colour, and preſently become pale 
an dry, like the other Fleſh ; this may be 
pF wd upon as a mortal Symptom: nor 2 
"1 . „ I = 
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ward upon the Bowels as it frequently 
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out at the Orifice, the Conſequences will beg 
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I ever known any one recover after ſuch an 
Appearance ; for this plainly indicates the 
retiring of the Anima] Life and Motion 90 


the Centre, while the Blood ſtagnates out- 


wardly, and leaves the extreme Parts almoſt 
in the Condition of a dead Corpſe. | 


SCHOLIUM. II. 


HavinG mention'd Blood-letting in Fe. 
vers, and this Practice generally prevailing in 
all Fevers without diſtinction, it may not be 
amiſs here to make ſome farther Obſervations! 
concerning it, and to ſhew as briefly and 
clearly as I can, what may or may not be 
expected from it. I need not deſcribe the! 
Operation itſelf, or the manner how it is done, 
ſince that is ſufficiently known to every body; 
but when a Blood-Veſſel is cut, and the Blood 
by means of a Ligature oblig'd to run freely 


chiefly theſe which follow. 4 
1. SINCE the Blood flows thro' the Orificel 
without Reſiſtance, or not being at all im- 
peded by the anrecedent Blood, tis manifeſt 
the Velocity of the Blood at the Orifice willi 
be increas'd : that is, a greater Quantity ol 
Blood will flow thro' the Orifice in a tim 
given, than could have circulated thro' th 
Veſſel during the ſame time in its natural ſtare. 
2. THIS Augmentation of Velocity wi 
be greateſt at the Orifice itſelf, where my 
Blood meets with no Reſiſtance at all; and al 
proportionally in the Veſſels which commu 
nicate 


Secretion of the wital Fluids. 3 13 
icate immediately with that in which the 
Orifice is made, while the remoter Veſſels 
will be leſs drain'd and empty'd by it, in pro- 

"tion to their diſtance from the Section: for 
he Blood in theſe, finding a free Paſſage to 
ind from the Heart, thro' ſuch Branches and 
Diviſions of the Veſſels as are very remote 
from the Orifice, is not much affected by it, 
hut continues its Circulation as before. 

3. THE ſame Quantity of Blood will be 
teriy'd from the Heart in the ſame time, du- 
ing its Efflux from the Orifice, as before: 
for as the Velocity at the Orifice is augmented 
n proportion to the Reſiſtance taken off, ſo 
tis evident that the Protruſion of the Blood 
forward, 1s likewiſe taken off by the Ligature 
n the ſame proportion; and therefore the Ve- 8 
peity and Momentum of the Blood at the Heart, 1 
king leſſen d by one of theſe, as much as it is | 
ugmented by the other, it muſt continue 
he fame : but this muſt be underſtood only 
f ordinary Blood-letting, while the elaſtick 
ring of the Veſſels, and a ſufficient Quan- Tl 
ity of the Fluid, are retain'd and kept up. = 
for in caſe the Bleeding be continu'd ſo long 
il the Springs and Principles of Motion fink 1 
ad fail, 'tis evident that the Quantity of [If 
bod derived from the Heart, and ſent thi- 1 
er in the ſame time, muſt till diminiſh, 
ad at laſt end in a perfect Stagnation. And 
ls muſt alſo limit the Senſe of what has 
Ren aſſerted concerning the Augmentation of 
locity at the Orifice ; for this will happen 

only 
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or Temporal Veſſels, will give the moſt cer 
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Blood from the next communicating Canalz. 
but when theſe are empty'd, their vaſculat 
Coats contracted, and the elaſtick Spring of 
their Fibres weaken'd, the Blood in them he. 
ginning to thicken and ſtagnate, the Velocit 
at the Orifice muſt diminiſh as the Reſiſtance 
increaſes, or as the motive Force toward 
the Section is leſſen'd, from the foregoing 


4. By Blood-letting therefore, the largeſt, 
quickeſt, and ſtrongeſt Drain, is from the 
Veſiels immediately communicating with that 
in which the Section is made, which are firſt 
empty'd, while thoſe which are more remote 
are drain'd more ſlowly, and in a leſs Quants- 
ty and Proportion : and this might be farther 
confirm'd by numerous Obſervations, and Ex; 
periments too plain to be diſputed. Ever 
body knows, that Bleeding in the Jugulars 


tain and ſpeedy Relief in any Diſeaſes of thi 
Head, occaſion'd by a too great Afflux of thi 
Blood thither, and an immoderate Diſtenſioſ 
of the cervical and carotid Arterys in hf 
Brain: and in any great Inflammation or en 
traordinary Afflux of Blood to a particulal 
Part, Experience has generally taught t 
practical Phyſicians to open a Vein, as eg 
as may be to the Part affected, as finding i 
fact, that Veſſels immediately communi 
ting with the Section, are firſt drain'd ai 


empty d. But to be convinced of this, i 
| | n 
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ed only obſerve what happens to Animals, 
which bleed to death by an Efflux of Blood 
Com different Parts of the Body: to which 
purpoſe let tw o Dogs be thus ſuffer'd to bleed, 
ne by cutting the Jugulars, and the other by 
cuting the crural Veſſels; and it may be 
ſerved of that which bleeds from the Ju- 
wlars, that the upper and fore-parts die firſt, 
while the lower and hinder-parts will continue 
heir Motion under ſtrong Convulſions for 
me conſiderable time after the upper-parts 
Wire quite dead and motionleſs : which plainly 
(hews, that in this caſe the Blood is firſt 


ranches and Ramifications of the Aorta, in 


on ſtill remaining in the deſcending Branches 
n the lower Parts are continu'd ſome time 


b the Dog which dies bleeding from the 
(urals; for here the deſcending Trunk and 
Praches of the Horta, being firſt drain'd and 
asc, the Life and Motion will be firſt loſt 
e 
fon hence we may ſee how much they 
miſtaken who conclude from the Circu- 
Wn of the Blood, that 'tis indifferent where 
n what part of the Body a Blood-Veſſel 
opened: for the Blood, ſay they, com- 
Wnicating by its Circulation, and ſtill keep- 


the 


mpty'd, aud drain d off from the aſcending 


anſequence of which the Life and Motion 
a the upper-parts ceaſe, while the Circula- 


of the great Artery, the Life and Motion 


linger. The contrary to this will happen 


0 5 up its Equilibrium, the Effect muſt be 
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the ſame, whether a Blood-Veſſel be opened 
in the Head or in the Foot. But this is con. 
trary to Fact and Experience, as well as 10 
the Nature and Reaſon of the Thing; and 
may therefore be look d upon as a wrony 
Conſequence from a right Principle : The 
Circulation of the Blood is undeniable, but 
this Conſequence drawn from it will never he 
granted, as long as there are any wellen 
perienc'd and good practical Phyſicians in the 
World. 

5. FROM this unequal Derivation and Era 
cuation of the Blood in Blood-letting, andthe 
broken or interupted Æquilibrium of the Fluil 
conſequent hereupon, tis evident that the Li 
gature being looſed, and the Blood ſuffered i 
take its natural Courſe, it muſt preſently b 
thrown into a ſtrong inteſtine Commotion 
Fluctuation and Efterveſcency, occaſioned b 
the natural and neceſſary Efforts of the Flui 
to regain its Æquilibrium, and reſtore its fo 
mer equable and uniform Circulation, atte 
ſome of the Veſſels have been drain'd an 
empty'd in a much greater proportion th 
others. Now when the Blood has been throw 
into this new Commotion and general Cont 
ſion, what turn it will take, and what the Co 
ſequences may be, muſt be very uncertainal 
precarious, and ſuch as the beſt Phyſician! 
the World can never be accountable for: i 
conſequence of which is, that this Practice 
never to be comply'd with, without {0 
plain, apparent, and urgent Neceſſity, J 

whdl 
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here the ſame Intention cannot be ſafely ob- 
ind any other way. Tis poſſible, indeed, 
4-Blood being put into ſuch an inteſtine Luc- 
and Commotion by Bleeding, that Obſtruc- 
ons may be hereby removed, the Coagula 
nd Concretions in the ſmall Veſſels diſſolv'd, 
liſodg'd, and waſh'd off, the exorbitant Effla- 


nd ſuppreſs d; from whence great Advan- 
ges may enſue, as we ſee in ſome Caſes 
Experience. „ 

BuT then on the other hand, this Practice 
1Fevers often brings on large and profuſe 
jmptomatical Sweats, deep and dangerous De- 
rfons, Deliquia, Palpitations of the Heart; 
nd ſometimes the Fever is hereby thrown 
n dangerouſly inward, and fix'd fo ſtrongly 
non the Lungs and Viſcera, as afterward to 
mit of no Cure. For this may be taken as 
certain Rule, that all Coagulations, Concre- 
ons, and viſcid Adheſions of Blood upon 
e ſeveral Organs, if they are not ſoon re- 
yd by Blood- letting, will be the more fix'd, 


make us cautious in what Caſes and under 
lat Circumſtances we attempt the removing 
tructions by Bleeding, ſince this is a Me- 
0d of ſuch a nature, that if it does not ſuc- 


ian ed, ſeldom leaves room for any other. I 
u ſatisfy d, that the beſt and ableſt Phyſicians 
dice be ready to own, that there is not a greater 
bol iculty in the whole Practice of Medicine, 
„ = the forming a ſure and right Judgment 


CON- 


and riſing Tide of the vital Fluid cool'd 


icated, and confirm'd thereby: which ought 
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4 the ſame, whether a Blood-Veſlel be Opened 
10 in the Head or in the Foot. But this is con. 
1 trary to Fact and Experience, as well as t 
144 the Nature and Reaſon of the Thing; an 
1444 may therefore be look'd upon as a wrong 
171 Conſequence from a right Principle: The 
140 Circulation of the Blood is undeniable, but 
14. this Conſequence drawn from it will never be 
granted, as long as there are any well-ex 


perienc'd and good practical Phyſicians in the 
World. , | 
5. FROM this unequal Derivation and Era- 
cuation of the Blood in Blood-letting, andthe 
broken or interupted Æquilibrium of the Fluid 
conſequent hereupon, tis evident that the Li- 
gature being looſed, and the Blood ſuffered to 
take its natural Courſe, it muſt preſently be 
thrown into a {ſtrong inteſtine Commotion, 
Fluctuation and Efferveſcency, occaſioned by 
the natural and neceſſary Efforts of the Fluid 
to regain its Æquilibrium, and reſtore its for- 
mer equable and uniform Circulation, after 
ſome of the Veſſels have been drain d and 
empty'd in a much greater proportion than | 
others. Now when the Blood has been thrown | 
into this new Commotion and general Confu- 
fon, what turn it will take, and what the Con- 
ſequences may be, muſt be very uncertain and 
precarious, and ſuch as the beſt Phyſician in 
the World can never be accountable for: the 
conſequence of which is, that this Practices 
never to be comply'd with, without ſome 
plain, apparent, and urgent Neceſſity, 2 I 
. Where 
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here the ſame Intention cannot be ſafely ob- 


e Blood being put into ſuch an inteſtine Luc- 
and Commotion by Bleeding, that Obſtruc- 
ions may be hereby removed, the Coagula 
nd Concretions in the ſmall Veſſels diſſolv'd, 
lilodg'd, and waſh'd off, the exorbitant Effla- 
us and riſing Tide of the vital Fluid cool'd 
and ſuppreſs d; from whence great Advan- 
ages may enſye, as we ſee in ſome Caſes 
by Experience. | 
BuT then on the other hand, this Practice 
in Fevers often brings on large and profuſe 
{mptomarical Sweats, deep and dangerous De- 
preſſions, Deliguia, Palpitations of the Heart; 
and ſometimes the Fever is hereby thrown 
rery dangerouſly inward, and fix'd ſo ſtrongly 
upon the Lungs and Viſcera, as afterward to 
admit of no Cure. For this may be taken as 
a certain Rule, that all Coagulations, Concre- 
tions, and viſcid Adheſions of Blood upon 
the ſeveral Organs, if they are not ſoon re- 
lev d by Blood-letting, will be the more fix d, 
radicated, and confirm'd thereby: which ought 
to make us cautious in what Caſes and under 


Obſtructions by Bleeding, ſince this is a Me- 
thod of ſuch a nature, that if it does not ſuc- 
ceed, ſeldom leaves room for any other. I 
an fatisfy'd, that the beſt and ableſt Phyſicians 
will be ready to own, that there is not a greater 
Difficulty in the whole Practice of Medicine, 
than the forming a ſure and right Judgment 
con- 


ind any other way. Tis W indeed, 


what Circumſtances we attempt the removing 
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concerning Blood-letting, in the ſeveral Caſes, | 


and under the various Circumſtances in which 
it may do good or hurt: and yet not only the | 


general Run of Apothecarys, but abundance 


of young unexperienc'd Phyſicians, when they | 


firſt ſet up their Practice, think they ought to 
make this a principal part of it; and accord. 


ingly try it almoſt in all Diſeaſes, eſpecially 
Fevers, and upon all Conſtitutions: by which! 
Raſhneſs and Precipitancy, a good hopeful 
| Caſe is often made deplorable and altogether 
| deſperate. Indeed the taking of a ſmall an- 


tity of Blood, ten or twelve Ounces, and onlyf 
for once, can neither do much good nor harm 
in any Caſe: and this being ſo often done 
upon every flight Occaſion, People are the 
more apt to believe they are the better, be- 
cauſe they do not find themſelves the work 
for it; and have hereby the Satisfaction toi 


< * 


they were never in danger of. This trifling 


it, ſince this good at leaſt comes from it, that 
the Apothecary or Surgeon who performs the 
Operation, receives his cuſtomary Fees. But 
where Blood is to be drawn off in any large 
Quantitys, or frequently to be repeated, as 1 
commonly the Caſe in great Exigencys; and 
where any conſiderable good Effects are to be 
expected from it, it ought to be under the 
Care and Direction of an able and well ground 


ed Phyſician: for after all, it muſt be allow. q 
that 


_ i 


have prevented ſome farther Miſchief which 


_ 
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hat there are ſome Caſes, particularly of Fe- 
vers, where Blood-letting is of urgent neceſ- 
iry, and ought not to be diſpenſed with; as, 

1. In ſtrongly effluent and highly rarefac- 
ive Fevers, attended with a ſtrong turbulent 
Pulſe, burning Heat, delirious Ravings, and 
{ch a general Outrage and Efflatus of the 
Blood, as to force out the Purples, occaſion 
bloody Secretions, and threaten an imminent 
Hemorrhage and Evaſation of Blood upon 
the Brain: in this Caſe Blood muſt be hn, wa 
of without delay, and that in Quantitys ſuf- 
ficient, as effectually to ſuppreſs the preterna- 
wral Heat, Efflatus, and Outrage of the hor, 
turgid, and boiling Blood. For in ſuch an Exi- 
rence, if a ſufficient Quantity be not taken 
of, it ſerves only, by exciting a greater in- 
eſtine Commortion and violent Fluctuation, to 
render the Caſe much worſe and more deſpe- 
nate than before. 


2. IN any great and apparent Plethora of 
ne Blood-Veſſels, by which they are over- 
iretch'd and diſtended, and the elaſtick re- 
ſitutive Force of their muſcular Coats wea- 
end and deſtroy d; in this Caſe likewiſe 
Hood muſt be ſpeedily taken off, and that in 
 uthcient Quantity to anſwer the Intention: 
brotherwiſe, as before, more hurt than good 
my enſue. And ſuch a Caſe of a real Ple- 
ora in the Blood-Veſſels will diſcover itſelf 
lain enough by its natural and neceſſary Symp- 
Ms, as great outward Heats, high Colour, 
Uaflitude, lethargick Drouſineſs, ſhares 

Su- 
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Suffocations, and a dul 
{ſlow Pulſe. % „ heavy : dragging and quire 
: Ze IN Peripneumon 8, Pleuriſ | juſt | 
like Adheſions of x94 Leni . — 3 
Blood upon the principal Organs, if the 5 _ | 
is recent, and the Obſtruction be not fix'd wm hie 
deep upon the Glands, it may be reliey'd yh uy 
Blood- letting: But in all ſuch Caſes, after 0 = Pc 
Outrage and Efflatus of the Blood are 1 'Y Lay 
well ſuppreſs d by Bleeding, the ſafeſt 6 ” 5 
to apply Epiſpaſticks, in ſuch a manner . 0 = 
have their main Effects as much as poſſibl by Bl: 
upon the Parts chiefly affected. Pomble 1 
4. IN Apoplexys, ſome ſort of Epilepſys tood, 
and Vertigoes, and generally in all Caſes which | ob 
plainly indicate a ſtrong and violent Tide or 1 Made 
Afflux of the Blood to the Head, ſo as to | mag 
threaten an Hemorrhage or Evaſation upon the I elt! 
Brain, a good Quantity of Blood mult ſpeedily un | 
be taken off; ſince in ſuch an Exigence there} tes 
is nothing elſe to be done, and it would be wou 
loſing the Patient to wait for the Operation off 121 
any other Remedy. =” loo 
&. IN extremely pungent and acute Pains, i Lon 

or Stitches, which ſometimes come on from a le 
ſudden windy Efflatus of the Blood in the _ 
mall Veſſels, Bleeding even in a ſmall quantitj, . 
is of great uſe; and J have ſometimes known! Wal 
the Patient reliev'd upon opening a Vein al- heir 
moſt as ſoon as the Blood begins to flow. By 
Bu in theſe and ſuch-like Caſes, where Meno 
Bleeding is either neceſſary, or at leaſt of ſome I 7 | 
conſiderable uſe, when well directed, it re- i 


: quires 
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wires a NICE and diſtinguiſhing Hand to ad- 
it the Quantity, and to prevent the Miſ- 
hiefs which may ariſe from the taking off 
00 little or too much of this vital Fluid; 
vhich is not therefore to be truſted to the 
ght Judgment of every one who for this 
urpoſe has provided himſelf with a Lance. 
have often wonder'd at the great Practice in 
his way of ſome Country Barbers, who in 
mall remote Pariſhes and Villages get more 
by Bleeding than by Shaving their Cuſtomers ;, 
and by which they procure a handſom Liveli- 
hood, join'd with another laudable Practice 
of Drawing Teeth. And that which has 
made the Practice ſo general, is doubtleſs an 
Imagination, that this 1s the ſhorteſt and ea- 
feſt way to get rid, of Diſeaſes: The com- 
mon People will readily adviſe themſelves, if 
to body elſe adviſes them, to Bleeding; who 
would yet never give themſelves the trouble 
« a little Sweating, laugh at taking a Purge, 
s ſoon be knock'd on the Head as ſubmit to 
1 Vomit, and think it a piece of Cruelty but 
tle leſs than Murder in any one, who with 
yer ſo much Judgment or Reaſon ſhould pro- 
poſe a Bliſter ; tho any of theſe are more ge- 
erally uſeful, and much leſs precarious in 
tir Effects 

BUT if this Practice be often of ill Conſe- 
lence, for want of Judgment where the thing 
ik!f is neceſſary or uſeful, the Miſchiefs muſt 
eftill greater, where it is advis'd and refolv'd 
70n under wrong Circumſtances ; and gene- 


=: rally 


= - 1 j ———— — - >. 9 


tions of the Blood and Humours, in all deep| 
fd and radicated Diſeaſes, and in all ſuch 
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rally in all great Depreſſions and Concentr;, 


| M 
Effects of a ſudden condenſing Cold, as often WM. ö | 
brings on the worſt of Fevers, Bleeding can ne- a 
ver be adviſable, and that Patient is well f T:; 
with it who is not a great Sufferer by it. the C 

Mu Deſign in this Scholium will be ſuf ru 
ficiently anſwer'd, if it may ſerve in ſome mea ue Fe 
ſure to check the Over-forwardneſs of tho che 
who ſeem to look upon the Lance as a true empt 
Specifick in moſt Diſeaſes, and who according Inken 
ly practiſe but little more than this Horſe- M nce 


thod, in which the Farrier certainly is gene orm t! 


rally more ſucceſsful than the Phyſician. In Ac 

IPRESUME I have ſaid enough for . hnce: 
Uſefulneſs and even Neceſſity of Blood-lettin bund 
under a proper Care and judicious Directioi den t 
to guard againſt Miſapprehenſion or Cenſurenorbif 
from any learned or well-experienc'd Phy far 
cians; and for others, whoſe Intereſt or HulM(onco: 


9 mour may diſpoſe them to quarrel, I hopf ad per 


they will pardon me, at leaſt when I have en ma 
them know, that notwithſtanding any thin D 
J have here ſaid, they are {till at liberty, Ile con 
before, to ſhed as much innocent Blood as the tand 


Fo SE arsch, 


hands, 
ratur 
tes, 
alltitic 
Far 
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PROPOSITION XVI. 


70 explain the natural Order, and the ſoves 
il morbifick Irregularitys of Digeſtion. 


TuEV who have amus'd themſelves upon 
je chymical Principles to find an acid Men- 
714m in the Stomach, capable of diſſolving 
he Food or Aliment, and of converting it into 
hyle, have never ſucceeded in any ſuch At- 
empt: and indeed the Inquiry was under- 
ken and proſecuted without any Foundation, 
nce the Chymiſts themſelves are oblig'd to 
wn that they could never obtain any thing of 
n Acid from Blood or other animal Sub- 
ances. Tis true that Aciditys are ſometimes 
und in the Stomach and firſt Paſſages; but 
ten they are always generated there as the 
norbifick Effects of a bad Digeſtion, and are 
hb far from helping or promoting a regular 
Concoction, that they always vitiate, corrupt 
ad pervert it. And tho Acids medicinally gi- 
en may ſometimes help and promote the na- 
ral Digeſtion, where the Error was before on 
lt contrary Extreme, and the Concoction too 
tand flatulent; yet a natural Acid in the Sto- 
nach, duly and regularly ſecreted by its proper 
bands, is doubtleſs a mere Chimera, and a 
liature of the Imagination only 
BuT without inventing groundleſs Hypo- 
leſes, or creating imaginary and merely ſup- 
ulltitious Principles, tis evident from Prop. 
V Part I, that all Bodys univerſally contain 

. ”withio 


WE, 
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within themſelves the natural Principles of 
Diſſolution ; and that the elementary Fire and 
Air which enter into the Conſtitution of all 
the groſſer material Subſtances, may, when 
they are once excited and put into Action, 
exert an expanſive Force ſufficient to attenuate, } 
diſunite, diſſolve, and diffuſe the Parts of the! 
molt fix'd, folid, and cloſely cohering Bodys 
in the World. Now to produce this Effect, that 
Is, to excite and put into Action the elemen- 
tary Fire and Air which are retain'd in the 
natural Texture and Conſtitution of all mix 
compound Bodys, and thereby to ſeparate, di 
ſolve and diffuſe their cohering Parts, ther 
needs nothing but a ſufficient degree of Heal 
which is the Action of the foregoing expan$ 
five Elements already in motion. ö 
To apply this to the Buſineſs of Digeſtion} 
it may be obſerv'd, that the vegetable an 
animal Subſtances made uſe of for Food an 
Aliment, having been firſt broken, divided, an 
comminuted by Maſtication, and ſoftned, Wil. he f 
bricated, and moiſtned with the Saliva, 8 I 
protruded into the Stomach ; where, meet Th. 
and mixing with the Liquors, the Maſs is fa elle 
ther ſoak'd, macerated, and prepar'd for A bro 1 
lution. Under which Circumſtances, MI . 
Stomach, by means of its muſcular Coal 0d 8 
contracting and compreſſing its Contents, . 1 i 
mix'd Maſs of Solids and Fluids is hereby 'l Ut 
tain'd and ſhut up in a cloſe digeſtive natul rt t 
Heat, the congeſtible Matter being at the la « 
time continually agitated, elaborated, — f 
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mately blended together by the muſcular 
Orce and Action of the Stomach: But here 
muſt be obſerv'd, that the Orifices of the 
mach during the time of Digeſtion, are 
t ſo cloſely and ſtrongly ſhut up by the Con- 
action of their muſcular Fibres, but that 
bey open at certain Intervals to ſuffer the va- 
id Fumes to paſs off, and let in freſh Air; 
rhich freſh Supplies of Air ſuddenly rarefying 
nd expanding, the natural digeſtive Heat and 
pffatus of the concocting Matter is hereby 
maintain d and kept up. _ 

TAE expanſive Elements naturally con- 
und in all the minute diviſible Parts of the 
oncocting Matter, being thus excited and put 
mo motion, the Conſequence of this muſt be 
: Diſſolution of the ſolid cohering Parts, and 
n intimate mixing and blending them with 
the Fluids, by Prop. 37, and 38. Part I. that 
5 the whole Maſs will be reduc'd to a ſort of 
ln frothy Gelly, ſomewhar like a very ſoft, 
Ender, and flightly cohering Curd: And this 
the firſt Act of Digeſtion, namely, rarefac- 
ne Diſſolution. 

THE concoctive Matter being thus far di- 
fed in the Stomach, it is thruſt forward 
ro the Pylorus, by the muſcular Action of 
lit Stomach, and empty'd into the Duodenum 
ad ſmall Guts, where it meets with the Bile 
ad pancreatick Juice, and undergoes a fecond 
tree of Digeſtion or Concoction, which is 
kit to be explain d. 


TY "mou 
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Now the proper Action of the Bile and 
pancreatick Juice, is Precipitation: that i; 
the groſſer Parts of the firſt Concoction in the 
Stomach, or ſuch as could not admit of a yer. | 
fect Solution and Digeſtion, are attracted and 
precipitated by the Bile, and thereby ſeparated 


from the more fluid Parts: and the concoded! 


Matter being thus attenuated, depurated, and N 
freed from its Sediment or Fœces, is reduc'd to and 
a thin, fluxile, white and oily Liquor, like WM Dige 
Milk, and then receives the name of Chyle. Wl conc 

THE Chyle being thus depurated, and ſupp! 
purg'd of its groſs, excrementitious, and indi- of w 

_ geſted Feculencys, is receiv'd into the La- vill 

_ reals by corpuſcular Attractions of thoſe in- ind 
finitely numerous and exceedingly minute or R 
Pipes or Strainers; and in the Lacteals and is ſu 
chyliferous Ducts it undergoes a farther de ru. 
gree of Attenuation and Dilution, by th not. 
Lymph, which joins it from the numberlc{_M coun 
lymphatick Glands which empty themſclvll N 
into the chyliferous Ducts; and with which viic 
continu'd Current of Lymph the Chyle pe ade 
ſes into the Blood. nent 


TRE Bile having attracted, precipitated 
and ſeparated the groſs indigeſted Recremen 
of the Chyle, performs another neceſſary of 
fice in the animal Body, in order to perfect 
the Operation of the great concoctive Gland 
which is attenuating the Feculencys of Col 
coction, which it had ſeparated from the Chyl 7 
and thereby keeping the Excrements fro 
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running into too hard and dry Concretions; 
and at the ſame time by ſtimulating gently the 
Inteſtines, and promoting the muſcular ver- 
micular Motion of their Coats, it acts as a 
mild congenial Cathartick; and by this means 
cures and carrys on the natural Purgation or 
Secretion by Stool. | 

N ow while theſe Operations proceed right 
and regular in the manner here deſcrib'd, the 
Digeſtion is ſound and good; and the primary 
concoctive Gland performing its Office, and 
ſopplying the Blood with ſufficient Quantitys 
of well-prepar'd Chyle, the animal Functions 
will be c@ferzs paribus, ſtrong and lively, 
and the Animal continue in a ſtate of Health 
or Rectitude. But this work of Digeſtion 
is ſubject to various Perturbations and Ir- 
regularitys ; the principal of which it may 
not be amiſs here to take notice of and ac- 

count for. : T 
Now the firſt Concoction in the Stomach, 
which is effected by the heating, rarefying, 
ad diſſolving Power of the expanſive Ele- 
ments, may be either too intenſe, high and 
ltrong, or too weak, low and remiſs : the 
former is a hot and flatulent, the latter a cold 
and hard Digeſtion. And after the ſame 
manner, the conſequent Depuration, and Pre- 
cipitation by which the Chyle is attenuated, 
inn d and fluxiliz'd, may either be in a too 
high or too low degree; the one of which is a 
grols and feculent, the other a ſharp and acri- 
14 monious 
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monious Digeſtion : and theſe being the prin. Wind 
cipal Errors of Digeſtion, I ſhall proceed to WMl«;run 
conſider them a little more diſtinctly, and o; 
ſhew from what Cauſes they are produc'd, and ing te 
how to be rectify d. for ve 
i. WHEN the Action of the expanſe Epicu 
Elements, or their rarefying diſſolving Power Wl: G: 
in Concoction is too ſtrong, and excceding {manly 
the bounds of Nature, the Digeſtion will be rere 
hot and flatulent; that is, the concocted Wives 
Matter, inſtead of retaining its natural and Wvympt 
due Conſiſtence, will run into a frothy, hot, Widio! 
and windy Flatus: and this too highly rare- Winfu 
fy'd Concoction, not being capable of a ſuff- Wlicine: 
cient Precipitation, Depuration, and Attenua- Mayer 
tion afterward by the Bile, pancreatick Juice Winds 
and Lymph, muſt continually repleniſh the Nope. 
Blood with an hot, rarefy'd, and viſcid Se- Will n 
rum; and be attended with all the Conſe- N wi 
quences of Hear, Flatulency and Vouſcidity, Min de 
thro'out the whole Machine; ſuch as immo- ear t 
derate Tenſion and Inflation of the Stomach Wit « 
and Inteſtines during the time of Digeſtion, We f 
with hot Fluſhing and ſhortneſs of Breath, {Witere 

| ſharp and ſcalding Fumes and Belches, windy W's a 
Cholicks, reſtleſs watching Nights, eſpecially }Wſ'por 
after a late and plentiful Supper; periodical Bu 
burning Heats, a general Indiſpoſition to tion 
ſweating, unleſs it be ſometimes low fainty lealth 
Sweats; and a liableneſs to be over-heated} a th 
upon any little Motion or Exerciſe ; wither 
other ſuch-like Effects of a too great Quan · ¶ il dc 
gity of hot rarcfy'd Air, pent up and te. Ex 


tain de 
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ind in a flimy, viſcous, and indigeſted 
15 s Error of Digeſtion is generally o .- 
to Intemperance and want of Exerciſe: 
very few, if any, are liable to it, but 
picures and idle Drones; who being a uſe- 
b Generation to others, and ignorant of the 
mnly ſerene Pleaſures of Temperance and 
xerciſe, ought in all Reaſon to enjoy them- 
tes in ſuch Company as the foregoing 
ymptoms; with which they have the ſatiſ- 
ction to put a timely End to a very ſhort and 
ninful merry Life. To preſcribe Shop-Me- 
lines here could ſignify but little, ſince the 
mly means of Recovery are in every one's 
Hands; I mean, obſtinate Temperance and 
oper Exerciſe : they who uſe this Remedy 
ml need no other; and ſuch as cannot com- 
y with it are incurable. All the Phyſician 
an do, is to ſend them during Life twice a 
lear to the Bath; unleſs Brito be thought 
moſt convenient for thoſe who are more re- 
te from it, as being a longer Journey, and 
Mere they will have the Advantage of drink- 
ig a little Water; and, I fear, too little in 
roportion to the Wine. 
Bur for ſuch as, under this Error of Di- 
tion, viſit the mineral Springs only for their 
alth, I have one thing to adviſe them, 
ad that is, to try before they ſer out what 
derate plain Feeding and Water-drinking 
ll do at home; to which if they add pro- 
« Exerciſe, they may perhaps ſave _ 
an 
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k 
and thank me for the Advice. Bur they who wich 
defire only a few ſhort Intervals of Eaſe under Ml br v 
a continued Courſe of Luxury and Lazineß WM into 
which they are reſolv'd to indulge, muſt vp Prop 
their Liberty ; and for which vin. in qu- thc P 
lity of a Phyſician I might have ſome res- Heat 
fon to thank them: tho I think no Man of Fprin 
a publick Spirit would thank them, except: tc f 
ing only the Gentleman who writ The Fal ion; 
of the Bees. | fatlgu 
2. FROM a defect of natural Heat, an dine 
where the rarefying diſſolving Power of . tepri 
expanſive Elements is too weak, remiſs ant wi 

low, there enſues a cold and hard Digeſtion iboun 
in which only the thinner and more watt ic! 
Parts of the Food are ſeparated and di dhick 
engag'd from the reſt, while the richer Oi cms. 
and volatile Salts, which cohere more ſtronę i leing 
ly with the Solids, are left untouch'd tollMtines, 
want of Heat and Efflatus ſufficient to ſepMtharti 
rate, diſſolve, and raiſe them in the Deco@Firut: 
tion. Now thele volatile oily Salts, which 0 contin 
a good Digeſtion are the laſt ſeparated, aMution 
not in this caſe ſeparated at all, but pre TI 
pitated together with the Faces down t Conſec 
Guts, and ejected by Stools ; while nothiqſ lit of 
is carried into the Blood but the thin watſi Heat: 
Parts, with ſuch few Salts as will moſt calrisd 
riſe and unite with the Water. In this mal laſtic] 
bifick ſtate of Digeſtion, the volatile olRcated 
Salts which ought to paſs into the Blood, 4nbich 


be attracted into the Globules, being left lſapab! 


diffolyed in the Concoction, and precip!taiined 
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ith the Excrements, the Blood hereupon, 
r want of this Supply, runs immoderately 
to Serum, and loſes its due Quantity and 
roportion of Craſſamentum; upon which 
he Pulſe becomes weak and low, the natural 
Tear ſinks, the nervous elaſtick Fibres and 
prings of Motion grow weak, ſoft and flabby, 
he Perſon is dull, liſtleſs, and averſe to Mo- 
non; and all the animal Powers, as it were 
atigu'd and jaded, droop, languiſh, and de- 
dine their work : and the Blood being thus 
eprived of its richer Oils and volatile Salts, 
it will be carried to the Liver too much 
bounding with Serum; in conſequence of 
which the Bile cannot be drawn off, or that 
which is drawn will come near the nature of 
common Serum or Water; and therefore not 
king able to perform its office in the Inteſ- 
ines, as a warming Stimulus or natural Ca- 
tartick, an obſtinate Coſtiveneſs and Ob- 
truction of the Bowels will enſue, with a 
ontinual Nauſea, loſs of Appetite, and incli- 
ation to vomit at every thing. | 
Taxis Error of Digeſtion is often the 
(onſequence of the former, as the laſt Re- 
lt of it on the contrary Extreme: for the 
flat and Efflatus of the Blood having been 
usd too high, and at the ſame time the 
Ftaſtick Fibrillæ and Springs of Motion over- 
tated and immoderately ſtretch'd, Nature 
mich cannot be always forced, being un- 
able of bearing any longer ſuch a con- 
auued Tenſion, finks at laſt into the oppo- 


ſite 
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ſite State, as here deſcrib'd: and thus the 


hot Intemperance draws on the cold Penance 
of Nature. 1 
WHERE this ſtate of Digeſtion has been 


brought on by a long preceding Courſe of * 
Luxury, Drinking and Exceſs, the caſe ;; Grre 
extremely dangerous, and the Patient at bf agel 
has but a lucky Chance for his Life : ho- Kren 
ever, tis poſſible that it may not be altoge- I eat 
ther deſperate ; and what help can be cb. dom 
tain'd may be expected from Emeticks fie- light 
_ quently repeated, with an obſtinate Courſe [doe 
of Riding; to which may be join'd the in- th 
termediate uſe of the Peruvian Bark, made tte d 
{ſomewhat opening with Rhubarb, and warn-Wlte. t 
ing with Winter's Bark, wild Valerian, Cin- rapid 
namon, Serpentaria, &c. to which muſt be nfhat 
added the moſt reſolute Temperance, or Mo- Bowe 
deration, in feeding lightly upon things of an Diget 
eaſy digeſtion, and abſtaining from all hot, {WM aur 
rituous, and inflammable Liquors, how much thing 
ſoever a deprav'd Appetite under theſe Circ | 
cumſtances, may ſeem to call for their form vit 
Exceſles. her 
A Quxs rio may be ſtarted here abou conſi 
things eaſy of Digeſtion, and what Food | with 
moſt proper for Valetudinarians: as to which le 5 
if People would only follow the Dictates q P. 
Nature, and feed moderately upon that which good 
they find they can digeſt with the leaſt Trou Liqu- 
ble or Inconvenience, they would need nq cold 
other Rule; ſo far as this amounts to, a Mall fry, 
of competent Age and Experience mult cel ige 


rain 
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zinly be either a Fool or Phyſician; and if 
he cannot direct himſelf in this, he is not fit 
o be truſted in any thing. £ 

ByT not to leave this Matter without 
me account of its Theory, it may be ob- 
erred here, that things made ule of for Food 
ligeſt very differently, according to the dif- 
frent ſtate and degree of the natural digeſtive 
Heat; for where this digeſtive Heat in the 
domach is too high and intenſe, things of the 
lighteſt and looſeſt Coheſion and Texture 
lgeſt with the greateſt difficulty: for becauſe 
o their eaſy and too quick Solution, where 
the digeſtive Heat is greater than it ought to 
te, they are apt to run all into a hot, frothy, 
rapid Flatus; which by occaſioning a great 
Inflation and Tenſion of the Stomach and 
bowels, hinders and interrupts the work of 
Digeſtion : on the other hand, where the 
tural digeſtive Heat is too remiſs and low, 
ings of the lighteſt Coheſion, and ſuch as 
ire ſooneſt diſſolved, digeſt beſt, and paſs off 
mth the leaſt Trouble and Inconveniency ; 
rhereas things of a cloſe, hard, and compact 
Conſiſtence, will not digeſt with ſuch, but 
wh great difficulty, and in the mean while lie 
ke Stones or Lead in the Stomach. 

FoR this reaſon, a Glaſs or two of Wine, 
good ſmooth ſtale Beer, or any ſuch warming 
Liquor, is very good in what I here call a 
cold and hard Digeſtion, to promote and help 
brward the Decoction, where the natural 
bigeſtiye neceſſarily requires ſuch help: bur 

in 
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in the contrary hot and flatulent Digeſtich, 
any ſuch Liquors at or ſoon after Meals an 
always hurtful, and ought not to be admitted 
at all till the Concoction is finiſh'd, and the! 
digeſted Matter pretty well paſs'd off; and 
even then, all that can be ſaid for them, ; 
that they will be leſs prejudicial. But People 
in Health, and whoſe Digeſtion is ſound andf 
good, need not be ſcrupulous about any» 
theſe Matters; tis enough for ſuch to take 
care only that they eat and drink with Mo. 
deration and "Temperance, to conſult Exye- 
rience, and to follow the Dictates of fobef 
Nature: but they who from a ſet of fall 
Reaſonings are once perſuaded to eat and 


drink exactly by Weight and Meaſure, as H ! 
they could ſupply the various and mutabe i b. 
Exigencys of Nature juſt as they fill a Veſſe| Wience 
the Capacity and Diſcharges of which are a dcati 
ways the fame, are in great danger of falling imet 
into the Phyſician's hands: and this, I hope tion 
may be a ſufficient Caution againſt any ſuc ii tiere 
Cook Pedantry, and moſt ridiculous as well ai icr 
pernicious Regularity. Such an Oeconomill muſc! 
might as well impoſe upon himſelf to ſtandWivie 
or fit always in the ſame Place, to lie in ti utive 
fame Bed, to wear exactly the ſame weigh the fi 
of Clothes, and to ride or walk every day but { 
preciſely the ſame number of Feet ani, 
Inches ; nay, he muſt compound with Prof mor 
vidence for continual wet Weather or col Atten 
tinual dry, for the ſame immutable degree . T1 
Heat and Cold, and the fame invariable con irqu 


ſtitutio 
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tution of the Air in which he breathes: for 
is certain that all theſe may ſome way or 
ther affect the Conſtitution, Appetite, and 
Digeſtion, fo as to require ſometimes larger, 
ind ſometimes more ſparing Meals, and the 
occaſional uſe of ſtronger or weaker Liquors. 
In ſhort, the beſt Rule that I know for 
Health, is to obſerve ſtrictly no particular 
Rule at all ; but upon the general Principle 
of Moderation and Temperance, to follow 
the Dictates of ſober Nature: and he who in 
this reſpe& ſhould reſolve to govern himſelf 
otherwiſe, as he ought to have nothing elſe 
do, ſo he muſt doubtleſs be a Man of great 
Conſequence. = 

I HAVE mention'd Vomiting in this cold, 
by, and remiſs ſtate of Digeſtion ; and from 
hence, I think, may be taken the ſureſt In- 
cation of the Iſſue or Event: for where 
Emeticks work well, and after a few Repe- 
itions produce ſome ſenſibly good Effect, 
here may be great hope of Recovery ; bur 
chere they will ſcarce work at all, and the 
muſcular Coats of the Stomach and Inteſtines 
hae ſo far loſt their elaſtick Tone, or reſti- 
utive Force, that the Emeticks lodge upon 
we firſt Paſſages, and cannot be thrown off, 
but ſerve only to fink the natural Heat and 
aimal Vigour ſtill lower, it may be taken as 
J\mortal Symptom, and diſcourage all farther 
ittempts, | 

THERE is one Symptom, which I have 
izquently oþſery'd in thoſe who have brought 

them- 
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themſelves into this morbifick ſtate of Dive. 
ſtion, by a previous Courſe of hard Drinking, 
and that is, an obſtinate, continued, or fix] 
Pain in the Stomach ; which is moſt ſenfiblel 
while the Breaſt is raiſed for Inſpiration, and 
attended with great difficulty of Breathiny, 
Emeticks have little or no operation after thy 
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Symptom has fix d itſelf for any conſiderabe p; 
time; nor have I then known any Inſtance of fully 
a Perſon's recovering, whatever other Method... 
might be taken with him. . 
Bu T this Error of Concoction often comes Com 
on without any ſuch Cauſe as a foregoing vere 
Courſe of Intemperance and exceſſive Drink-W;nma 
ing; and may be the Conſequence of immo- and 
derate Grief, unwholeſom Diet, or bad Air; eating 
as it is the common caſe of Girls under hat 
Chloroſis. But where the Diſeaſe is the fameWMlitle 
the Method of Cure will be much the ſame, they 
whatever the Cauſe be; only with this dif t, be 
ference, that when ſuch a morbid ConſtitutionM%rof 
is the Effect of a long Courſe of IntempeWMlrine 
rance and Exceſs, it is harder to be remov Som. 
than when it proceeds from almoſt any otheſ F: 
Cauſe. | | bey. 
3. IT ſometimes happens, that where th prt 
firſt Concoction in the Stomach ſucceedlyhr 
right enough, with reſpe& to the meaſure rec: 
and degree of the natural digeſtive Heat, ye auc 
by reaſon of an urinous ſcorbutick Salt ebe | 
creted in the Glands, and thrown upon tha ite 
firſt Paſſages, the conſequent Precipitation inal!) 
too ſtrong: from whence it comes about, chat Mut 
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ot only the groſſer Feculencys, but the richer 
Oils and volatile Salts of the Concoction are 
precipitated and thrown off with the Excre- 
ments; and this from the too great Stfi- 
us occaſion'd by theſe ſcorbutick Salts 
and Sabula, mix'd with a ſharp acrimonious 
derum. OK 
pop LE of this Conſtitution eat plenti- 
fully, and with a keen Appetite, and yet are 
ot nouriſh'd or ſtrengthen'd by it; but con- 
nue thin, lean, and meagre, and with pale 
Complexions and bollow Eyes, look as if they 
were half ſtarv'd. They have an almoſt con- 
inual grating or gnawing at the Stomach; 
md ſeem always empty but when they are 
ating ; their Blood is generally low and poor, 
that 18, ſerous and watry ; they make bur 
little Urine, and are for the moſt part coſtive; 
they are apt to ſweat, and much reliey'd by 
t, becauſe this carrys off part of the Salts and 
deroſitys of the Blood, which cannot paſs by 
Urine, and diverts their Courſe from the 
domach: they are impatient of Abſtinence 
Ir Faſting, and tempted to eat more than 
hey can digeſt or carry off; to which a great 
prt of the Diſeaſe is doubtleſs owing, for 
igt Meals, tho the oftner repeated, beſt 
wrees with them: they cannot bear ſtrong 
Liquors, even in an ordinary quantity; for 
lo they often do want ſuch Recruits, yet a 
ile will over-heat and dry them up: and 
Jitally, when this morbid State is left only to 
Nature, unleſs good briſk Exerciſe and great 
2 1 Tem- 
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Temperance prevent it, it terminates at laf 
in a Dropſy. is 

Tus Conſtitution is evidently a Scurvy, 
fixing itſelf upon the Stomach : from which 
primary Diſeaſe thus ſeated, all the Symptoms 
will naturally and neceſſarily low. The moſt 


certain and ſpecifick Remedys are the Mer. Ti 
curial and Antimonial Preparations, eſpecially 0 
the Æthiops, Cinnabar of Antimony, Dia- pot 
phoretick Antimony, Bezoar Mineral, and 83 
the Antihectick of Poterius; any of theſ M gn 
given either with Winter's Bark and wid a! 
Valerian, or with Rhubarb and black Hell- oben 
bore, as the Conſtitution is either hot or cold, Hen: 
will eradicate the Diſeaſe: and theſe may beer 80 
variouſly mix'd and compounded, with re-. Mus ei 
gard to the Intentions of heating or cooling, Meer 
as the different turn of the Diſeaſe, or Con- ard 
ſtitution require. i 
4. WHERE the firſt Concoction in te hie! 
Stomach is not afterward ſufficiently depu nuch 
rated by the Bile, the Digeſtion will be gros pre 
and feculent : but this is properly a Conſe un v 
quence of the firſt Error in Concoction, tha hecth 
3s, an hot and flatulent Digeſtion ; for whert nſepa 
the digeſtive heat in the Stomach is too ſtrong ol: 
the over-heated rarefy'd Matter will not dee 
capable of a ſufficient Depuration and Precht the 
pitation afterward, by the Bile and pancreaic;,, 
tick Juice: in conſequence of which, a ho h wh 
and flatulent will always be a groſs and fecuf Mann 
lent Digeſtion. And therefore what has beef 
ſaid under that Conſtitution, will be equally 


applicab! f 
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wplicable to this; which may ſave me the 


double of any farther Remarks or Obſerva- 
tions here. „ 


PROPOSITION XVII. 
TO explain the natural Phenomenon of Sleeps 
with the Effects of Opium, and ſuch-like ſopo- 


riferous Drugs: 


SLEEP is an interruption or ſuſpenſion of 
Enfation for the time being; which is either 
oral, as in ſound and deep Sleep, or partial only, 
when the Sleep is diſturb'd, and fill'd up with 
Dreams: and, in conſequence of the Union 
of Soul and Body, the Author of Nature 
us eſtabliſh'd an inſeparable Connexion be- 
een certain determinate Impreſſions of out- 
yard Objects upon the Organs of Senſation, 
nd thoſe particular Senfations themſelves 
which are reſpectively excited by them: inſo- 
nuch that the Organ being duly ſtruck and 
mpreis'd by the Object, and put into a cer- 
an vibrating or undulating Motion, the re- 
hective Senſation neceſſarily follows, and is 
nſeparably connected with it. From whence 
ib plain, that the Senſation itſelf muſt be in- 
ended, remitted, or ſuſpended, in conſequence 
(| the Intenſion, Remiſſion, or Suſpention of 
ton in the Organ, or motive elaſtick Nerve 
Y which it is excited. How, or after what 
nner this is done, is altogether incompre- 
lnſible ; but the thing itſelf being evidently 
un fact, it muſt be admitted as a Law of 

3 Nature, 
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Fibrillæ, upon which the principal Weight 
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Nature, as much as the Communication Fi a 
Motion from one Body to another by Impulſe Mt! 
or the univerſal Attraction or Gravitation ond 
Matter. int 

TH proper Action of the Senſorys ther- W 
fore, or that vibrating undulating Motion in- Me c 
to which they are excited by the Impreſſon ine 
of Objects, is the proper ſtate of Waking e; 
and Exerciſe ; as on the other hand, the RefW'"ict 
or Quietude and Fixation of thoſe Organs Man. 
the ſtate of Sleep. le, 

TuIs being premis d, it may be obſer n o 
farther, that any change of State, whethef s ca 
from Motion to Reſt, or the contrary, is en 
caſion'd by a certain painful Stimulus, or une 
eaſy Impreſſion upon the Organs of Senſatiaſ in, 
and voluntary Motion: for any ſuch Adio. 
being either too intenſe, or too long conti t) 
nued, will become painful, from the oven mm 
ſtretch and tenſity of the motive elaſtick FM" ot 
Prillæ, by which the Action is exerted an ort 
maintain'd. In like manner, Reſt, or thi 
Suſpenſion of Action too long continued, be rouſp 
comes painful; becauſe the Body cannot H. 
long retain'd at reſt in any Poſition, withoſ s 
too ſtrongly compreſſing thoſe nervous ſenſi 


ſuſpended, and which being thus preſs d at 
ſtimulated, excites the Senſation of Pain. 

Nov where either Reſt or Motion con 
to be thus painful, the Mind, by a Law 
Nature, changes the ſtate of Motion or Kg 


from one to the other; and this in or 0 
| [ 1 
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row off the Pain, and get rid of the pre- 
nt Uneaſineſs, by relieving the Organs which 
ndergo any ſuch painful Stretch, Tenſity or 
tmulus. | | 
WA ILE we thus by any change of State 
ee ourſelves from any preſent Pain or Un- 
aſneſs, we are affected with a ſenſible Plea- 
ire; and this is perhaps the only thing in 
chich the Pleaſure of Senſation conſiſts : for 
tance, Heating or Warming gives us Plea- 
re, while it ſerves to throw off any preſent 
ain or uneaſineſs of Cold; but the Heat be- 
g carry d farther becomes itſelf painful, and 
len Cooling and Refrigeration gives us the 
me ſenſible Pleaſure by throwing off the 
fin, and freeing us from the Stimulus of 
at, Thus alſo when any Senſation or vo- 
mary Motion, being too intenſe or too long 


mtinued, becomes painful, Reſt, or a Suſpen- 


n of any ſuch Action, gives us Pleaſure, in 


an we are freed from: but when ſuch Reſt 
ruſpenſion of Action comes to be painful, 
e exchanging it for Motion, and thereby 
ing rid of the painful Reſt, affects us 
ih the ſame ſenſible Pleaſure: and indeed, 
may always obſerve, that the Suſpenſion 
any Action can give us no Pleaſure, unleſs 


ll; and no Action can affect us with Plea- 
e, but as the contrary Reſt is ſome way 
ccher painful, and then the Action be- 
| 4 3 comes 


portion to the ſtrength of the Stimulus and 


e Action itſelf becomes antecedently pain- 
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Pleaſure in eating, only till the foregon 
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comes a Pleaſure, by freeing us from the yy. 
eaſineſs of the contrary ſtate of Reſt. 
Iwo p not be thought to aſſert here 
that Pleaſure is nothing elſe but the mer 
Privation of Pain, as if Pleaſure was not x 
real and poſitive an Idea or Senſation in the 
Mind as Pain, for that undoubtedly i i; 
but I am here only conſidering the Ocei 
fon and Origin of thoſe different Senſations 
how they are related to each other, andb 
what Law of Nature they are excited in, anc 
impreſs'd upon the Mind: and therefore, I {a 
that as Pain is the Conſequence of ſome over 
ſtretch, tenſity, or injurious violence vpoi 
the Organs, ſo Pleaſure is excited only by u 
removal of any ſuch violence, and when thi 
is done the Pleaſure ceaſes: thus he wh 
cats to ſatisfy or appeaſe his Hunger, finds 
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painful Stimulus is thrown off; and after thi 
if he continues to eat on, it will be with Ii 
differency at leaſt, if not with Pain an 
Loathing: and he who under the fenie ( 
Cold Warms himſelf, feels the Pleaſure 
warming no longer than till he has thrownq 
the Pain and Uneaſineſs of the Cold; and the 
the Action of warming becomes indifteret 
or painful, as it either does not affect the god 
of che Machine at all, or becomes. 1njuriol 
and hu. tful to it. 5 
THAT this is fo in fact cannot be deny! 
and therefore it muſt be admitted as a Lau 
Nature: and tho che manner of it, as well 
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of every thing elſe, is incomprehenſible; yet 


the Reaſon and Neceſſity of it, upon the 


Principles of rational Forecaſt, Contrivance, 
ind intelligent Mechaniſm, are very evident, 
[have obſerv'd before, that the animal Ma- 
chine is conſtructed and form'd upon rhe 
Principles of Self-preſervation ; of which we 
cannot perhaps have a more convincing Proof 
than that which we are now conſidering : 


for nothing can be imagin'd more conducive 


or effectual to the Preſervation of the animal 
Machine, than theſe ſtrong prevailing Im- 


preſſions of Pleaſure and Pain, fo rais'd and 


mprefs'd by a fix d and ſtanding Law, as to 


excite and determine us by a ſort of neceſſity 


to chuſe what is good and beneficial, and to 


avoid whatever is hurtful and deſtructive to 
the animal Nature. Upon this Principle of 
Wiſdom, Contrivance, and Self- preſervation, 
when the Pain, and conſequently the Violence 
upon the Organs which occafion'd it, are 
taken off, the Pleaſure of the means which 
procured any ſuch Relief ought to ceaſe, to 
let us know, that being now in a ſtate of 


mere Indolence or Indifferency, with reſpect | 


0 Pleaſure and Pain, we are at perfect liberty 
whether we will continue the preſent State, 
or exchange it for another: on the other hand, 
When any preſent State, whether of Motion 


or Reſt, becomes hurtful and injurious to the 


animal Conſtitution, 'tis neceſſary that that 
Which before was attended with Pleaſure 
ould now give us Pain, to make us ſenſible 
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| that the Action of ſuch Objects upon thel 
Organs is of a mix'd or complicated Nature 


that we are in danger; and that the hurtful 
Violence upon the Organs which occaſions the 
Pain, ought to be remov'd by a change of 
State, whether from Motion to Reſt, or the 
contrary. „ 
Bur againſt what I have advanc'd in ge- 
neral, that the Pleaſure of Senſe is only the 
Conſequence of a Relief from Pain, and that 
the Pleaſure ceaſes when the Pain or the Oc- 
caſion of it is remov'd ; it will perhaps be 
objected, that there are ſome things which 
affect the Organs with a very ſenſible Plea- 
ſure, where there was no antecedent Pain to 
be remov'd ; and that conſequently the Prin- 
Ciple does not ſeem univerſal, or unexception- 
able enough to be made a ſtanding Law of 
Nature: thus, for inſtance, any delicious 


Food or Fruit will have its Effects upon the Inn 
guſtatory Nerves, by exciting Plealire, tho fai 
there was antecedently no Hunger, Thirſt, Ati 
or any other Pain of that fort to be removed. 7 
And after the ſame manner, Muſick or Har- Und 
mony will affect the auditory Nerves with} the 
an agreeable Emotion, ſo as to excite the Frin 
Pleaſures of Sound, tho the Senſe of Hearing den 
was not any ways painfully affected before; le 
and conſequently it ſhould ſeem from thelt} ſt 
and ſuch-like Inſtances, that the Pain or Un Nin 


Bur in anſwer to this, it muſt be obſerv i 
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nd that the Senſations and Denominations of 
Pleaſure or Pain are taken from that which 
is moſt prevailing : ſuch delicious Foods there- 
fre, Fruits or Liquors, which independently 
of any foregoing Pain of Hunger or Thirſt, 
affect the Senſe of Taſte with Pleaſure, are of 
1 mix'd Compoſition, and contain in them an 
acid, or ſharp pungent Salt, join'd with a 
volatile inflammable Oil, duly united and 
blended together: now either of theſe alone, 
by a too forcible Stimulus upon the Organs, 
would occaſion Pain; the one by its over- 
cooling, condenſing, and fixing Quality, and 
the other by irs immoderate heating, attenu- 
ating, and rarefying Propertys : but while 
the oppoſite Principles are mix'd in due pro- 
portion, the Stimulus impreſs d by the one is 
immediately taken oft, or qualify'd and re- 
train d by the other; from which conjun& 
Action of the contrary Principles, the guſta- 
tory Nerves are kept in a quick, but ſoft eaſy 
Undulation, in which conſiſts the Pleaſure of 
the Taſte: but where either of the foregoing 
Principles are too predominant, or not ſuffi- 
cently qualify'd and reſtrain'd by the other, 
ne delicacy of the Guſt or Flavour will be 
loſt, and the Taſte will become ungrateful or 
painful. | h 
THE like may be underſtood with reſpect 
J Muſick or Harmony, which conſiſts in an 
Inful mixing and compounding of Concords 
wh Diſcords ; or in a quick and ſudden co- 
ring and reſtraining ſuch Slurs and Jars 
= which 
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* 

which otherwiſe would ſtrike the Ear tool act al 
forcibly and occaſion Pain, and yet withoy Offic 
which the Pleaſure from the Muſick cou lunta 
not be excited. PE 0 B 
HavinG premiſed thus much concerning ff Lans 
Pleaſure and Pain, fo far as they ariſe fron Ml ceſſe 
the alternate Motion and Reſt of the Orga vari 
of Senſation and voluntary Motion, it may quei 
now be obſerv'd farther, that theſe Orgam be f 
reſpectively are the only ones in the whole 1 
Body that are capable of a perfect Reſt; Fu- Lv! 


tion, or ſuſpenſion of Action: for voluntary ce 
Motion being under the Command and D- n;? 
rection of the Will, muſt ceaſe when the WM ig 


Will ceaſes to act; and conſequently the O- Ex 


gans by which ſuch Motidn is perform'd, mutMll re 
remain in a ſtate of Reſt : and the Organs of ob 
Senſation being mov'd and excited to ther M 
proper Action by the Impreſſions of Objets, MW int 
when theſe Organs are withdrawn from their N 
Objects, or by any means compreſs d and ua N 


beyond the moving Force of ſuch Impreſſions * 


theſe Organs muſt in conſequence be neceſſa- ir 
rily fix'd, and remain likewiſe in a ſtate of tt 
Reſt: but the Muſcles of involuntary, MI *© 


mere natural neceſſary Motion, and the| \ 


Glands by which the neceſſary Secretions are © 
made, continue their Action inceſſantly in 2 | 
natural and regular State, whether we ale 


ſleeping or waking : for the Action of theſe 


ing on any Act of the Will or Impreſſion of 
Objects, they muſt. conſequently continue a 
3 af 


t 

| 

being natural and neceſſary, and not depend. 
| 
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a and perform their ſeveral and reſpective 
Offices, whether we think and exert any vo- 
luntary Motion or not. 

Bu T tho the Action of the ſecretory Or- 
gans, and of the Muſcles of mere natural ne- 
ceſſary Motion, be continual, yet it is liable to 
various Intenſions and Remiſſions, the Conſe- 
quences of which being very conſiderable, muſt 
be firſt explain'd before we proceed farther. 

Tur muſcular Action of the Heart, the 
Lungs, the Diaphragm, the intercoſtal Muſ- 
cles, and the muſcular Coats of the Arterys 
in general, is very much ſtrengthen'd and in- 
vicorated by any briſk voluntary Motion or 
Exerciſe, as is commonly known; and the 
reaſon of it is ſo evident, from what has been 
obſerv'd and conſfider'd under the Theory of 
muſcular Motion, that it need not be farther 
ichſted on here: but that which I am here 
moſt of all concern'd to take a particular 
Notice of, is, the vermicular or periſtaltick 
Motion of the Bowels, which is propagated 
from the Oeſophagus (where it begins) thro' 
the whole Length of the Stomach and In- 
teſtines to the Anus: for almoſt all voluntary 
Motion or Exerciſe, eſpecially if it be ſtrong 
and vigorous, muſt neceſſarily ſhake and 
ſtimulate the Stomach and Inteſtines, and 
thereby raiſe and ſtrengthen their muſcular 
Force and Action. But when this Action, 
being too intenſe or too long continued, 
becomes painful, Reſt or Sleep, by taking 
off the foregoing Stimulus, muſt remit, 

weaken, 
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weaken, and depreſs the ſame muſcular Force | 
and Action, in the ſame proportion that it had 
been raiſed and ſtrengthened by the foregoing 
voluntary Motion and Exerciſe : and the ſame 
is farther evident from the Secretions or Eva. 
cuations of the Stomach and Inteſtines, which 
are always conſiderably leſſen'd and abated by 
Reſt and Sleep; inſomuch that a Vomiting I 
or Diarrhza ſtops during that Interval: the 
Reaſon of which is plainly this, that the S- 
mulus upon thoſe Organs, occaſion'd by Sen- 
ſation and voluntary Motion, being taken off 
and ſuſpended by Sleep, the periſtaltick Mo- 
tion which was before too intenſe, is now re- 
mitted or leſſen d; and conſequently the Con- 
tents of the Stomach and Inteſtines, before 
in a violent Motion from the too great Efforts 
of the elaſtick Fibres, are now ſuffer'd to reſt 
quiet and undiſturb'd. 
THESE things preſuppos'd, we may now 
give a ſhort and eaſy Solution of the natural 
State or Phænomenon of Sleep; to which 
purpoſe it may be obſerv'd that the Organs of | 
Senſation and voluntary Motion, having been 
continually employ'd for about fixteen hours, 
more or leſs, their Action from ſuch continued 
ſtretch and tenſity, becomes painful; which 
determines the Mind to change this State ot 
Action for a ſtate of Reſt, in order to get rid 
of the preſent Uneaſineſs: to which end the | 
Perſon having freed himſelf from the Pain of 
Hunger and Thirſt, places himſelf in a ſoft and | 
eaſy poſition, and under a temperature of 2 1 
= _ 
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and Cold, and retir'd from the noiſe, buſtle 
nd impreſſion of Objects, compoſes himſelf 
o Reſt: this Reſt at firſt raiſes a ſenſible Plea- 
fre, till the Uneaſineſs of the foregoing ſtate 
of Action is thrown off, and then. the Plea- 
fire ceaſes, and the Perſon is reduced to a ſtate 
of mere Indolence or Indifferency, with re- 
ſpect to Pleaſure or Pain. In conſequence of 
this indolent Reſt or Quietude, the Organs of 
denſation fix, and their Action is ſuſpended : 
therefore thoſe, Ideas and Senſations which are 
excited by ſuch organical Action, muſt like- 
wiſe be ſuſpended ; that is, the Perſon will 
be in a ſtate of Sleep, which is nothing elſe 
but a Suſpenſion of Senſation, as the neceſſary 
Conſequence of the Reſt or Fixation of the 
Organs. 3 

Il HAVE obſerved before, that upon this 
Reſt, or ſuſpended Action of the Organs of 
*nfation and voluntary Motion, a conſidera- 
ble Stimulus upon the Stomach and Inteſtines 
being hereby taken off, the muſcular Force 
and periſtaltick Motion of thoſe Bowels will 
e very much abated ; of which Diminution 
af the periſtaltick Motion, the Conſequence 
will be plainly this; That a certain quantity 
ak Blood, which by the Force of the fore- 
going Stimulus had been derived downward, 
| [iro the deſcending Trunk of the Aorta, 

will, now the Stimulus is taken off, from the 
Reſiſtance it meets with in its former Courſe, 
WJ": oblig'd to paſs upward thro the aſcending 
lun of the Aorta, to the Head and ſupe- 
| 1 
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the Animal in the ſtate of Sleep. 


the ſeveral Branches of this Pair which are 


after they had been brought into a too ſtrong 
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rior Parts: from this greater and more Plenti. 
ful Afflux of the Blood, and riſing of the vin 
Tide, the cervical and carotid Arterys in the 
Brain will be moderately fill'd, ſtretch'd, inf. 
ted and diſtended ; and theſe Arterys thus fill; 
and diſtended with a greater Quantity of 
Blood, muſt preſs upon the Senſorys, or tho 
Nerves which are the Organs of Senſation in 
the Brain, and thereby farther contribute tg 
ſtop and ſuſpend their Action, and continue 


FROM the ſame Compreſſure and Conſti. 
pation of the Nerves of the eighth Pair, or 
the Par vagum at their original in the Brain, 


diſtributed to the Ocſophagus, Stomach, Me- 
ſentery, Liver, Spleen and Kidneys, will have 
their muſcular Force moderated and reſtrain'd, 


and forcible Action, by the Stimulus impreſs d 
upon them in a ſtate of Watching and Ex- 
erciſe. 9 
Nov from all this it appears, that as byf 
Senſation, Watching, and Labour or Exer-W 


ciſe, when too intenſe or too long continued i 
the vital Tide is funk and depreſs'd, the na- 
tural Heat recall'd and concentred, the Blood} ju 
thrown in too great Quantitys downward ng 
efpecially upon the Organs contain'd in the le 
Abdomen; by which their Action becomes le 
too intenfe, their Nerves over-ſtretch'd, and . 


their Offices interrupted: ſo on the other hand, 
by Sleep the vital Tide together with the na- 


tural 
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ral Heat are raiſed and diffuſed, the Pulſe 
trengrhen'd and quicken'd, the oppreſs'd Bow - 
land overſtrain'd Nerves reliev'd, and the A- 
qulibrium of the circulating Blood, which had 
been loſt by too violent or long continued Mo- 
tion, is again reduc'd to its natural balance 
ind regular ſtate: from which tis evident of 
how great neceſſity and importance Sleep is, 
in its natural periodical Returns, to raiſe the 
inking Tide of the Blood; to keep up and 
diffuſe the natural Heat; to relieve the over- 
[loaded inferiour Organs, and give Nature a 
ort of breathing- time, to unbend and recover 
the over-ſtrain'd Springs of Motion: and there- 
| fore it muſt be allow'd as one of the greateſt 
Bleſſings with which Providence has befriend- 
edour weak, languiſhing, and continually de- 
caying Conſtitutions, that when Sleep cannot 
be obtain'd in a natural way, and in the man- 
ter already explain'd, we are furniſh'd with an 
amoit certain and infallible Remedy to pro- 
ure it, and to eaſe and mitigate thoſe ſharper 
and more intenſe Pains which would otherwiſe 
kftually prevent it. 

EVERY one Will ſee, that what I here 
mean is Opium, or the concreted inſpiſſated 
Juice of Poppys ; by which wonderful Drug, 
ghtly manag'd, Eaſe, Reſt, and Sleep may 
te procur'd in the greateſt Exigencys, and un- 
lr the acuteſt Pains ; and thereby a Truce 
vrain'd with many Diſeaſes, which muſt o- 
lierwiſe, very often without Help or Remedy, 

3 ſoon 
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ſoon diſſolve and ſhatter in pieces the anima 


Machine. 55 
Or1UM abounds exceedingly with a m 
rich and generous volatile Oil and Salt, mxa wb 
with a certain proportion of Reſin, or a more Du 
fix'd, ponderous, and ſtimulating Oil aud tte 
Salt: but its prevailing Principle, and that ent 
upon which its moſt wonderful Effects depeng l- 
is undoubtedly that natural and extremely * Is 
nign Sal volatile oleoſum, with which it f 
plentifully abounds. ſer 
THe firſt and, moſt ſenſible Effect of O- r 
pium when taken into the Stomach, is a cer- ce 
tain agreeable Senſation, or entertaining amu- and 
ſing Pleaſure which it excites; and which Wi 
ſeems to diffuſe itſelf thro'out the whole ani 0 
mal Frame; of which Pleaſure, the firſt and Et 
moſt ſenſible Impreſſions are made upon the Sto 
mach, Oeſophagus and Powels, from whencg yy 
it ſoon aſcends, and affects the Brain. Du4 Jap 
ring this effect of Opium, the Thoughts a 
thrown into an agreeable Confuſion, and thq L 
Mind is taken off from all other Objects anc ad 
Concerns, to attend the preſent pleaſurabla Vp 
Impreſſions upon the Nerves. In this ſtate oi” 
ecſtatick Quietude, the Pulſe riſes and beatY it 
quicker and ſtronger, the natural Heat is dit te 
fuſed, and the vital Tide viſibly riſes an" 
ftrengthens, with a natural eaſy Afflux to th4 . 
Head: in conſequence of which, the cervical" 
and carotid Arterys being fill'd, and moderate. 
ly diſtended with Blood, and preſſing up . 


the Senſorys and Springs of Motion in th 
Brain 


7 
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Brain, their Action is hereby ſuſpended, that 
;, the Perſon is reduced to a ſtate of Sleep. 

jg the Quantity of Opium given, be ſome- 
what leſs than what is neceſſary to induce a 
bound Sleep, it affects the Perſon only with 
he foregoing pleaſant confuſion of Ideas, and 
entertains him with a thouſand pretty vagrant 


Dream, or betwixt ſleeping and waking. But 
if Opium be given in a ſtill lower Doſe, it 
ſerves only to ſtrengthen, animate, and invi- 
rorate, and to fit a Man for the neceſſary Of- 
fces and Requirements of a ſtate of Waking 
nd Exerciſe ; like a moderate Quantity of 
Wine, an enlivening Dram, or any ſuch ſort 
of agreeably warming Liquor. And thus its 
Efetsgradually riſe, from a pleaſing, ſtrength- 
Ving Invigoration, to a deep and ſound Sleep; 
much Sleep, if the Doſe be too [Oe 98 
lappen to be lethargick, apoplectick,/ an 
Urable. 
TayegsE are the moſt general, conſtant, 
Wd peculiar Phænomena attending the uſe of 
rium, in all Perſons and at all Times: ac- 
ding to the Quantity in which it is given, 
Wilrcngthens and invigorates, eaſes Pain, raiſes 
eaſure, and at laſt terminates in Indolence, 
hlenſibility and Sleep. „ 
BuT before I proceed farther, it will be 
oper to obſerve here as a thing of great Con- 
ence, that theſe peculiar Effects of Opium, 
dhe animating Invigoration, ecſtatick plea- 
ble Confuſion, and gradual Sleep which it 
| —= Aa 


"0 


Jantoms and agreeable Images as in a 


brings 


in- 
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ſing of windy and flatulent Tumors; and to 


' Quantities of the more ſubtile, volatile, and 


NNE ˙——— ©. wee 


um, and ſerve to explain all its Operation 


brings on, are confin'd for the moſt part, if | 
not wholly, to the inward uſe of it, or where 
it is receiv'd into the great depuratory and ex. 
purgatory Organ of the concoCtive Gland 
that is, into the Stomach and Inteſtines: but 
from the outward Applications of it, in Plaiſ. 
ters, Lotions, Unctions, Sc. no ſuch Effegz! 
will follow, at leaſt not in any conſiderable or 
remarkable degree. f 

"Tis true, indeed, that Opium when out- 
wardly apply'd, as aforeſaid, has a mighty 
Efficacy in taking off an Inflammation, eafingf 
the Pain of a ſuppurating Abſceſs, and diſcu4 


theſe purpoſes I have ever uſed it with gread 
freedom and with equal ſucceſs: and tho it 
cannot be doubred, but that in ſuch an Ap4 
plication and Uſe of it, very confiderablg 


active Parts of the Opium muſt paſs into thq 
Blood and circulate together with it; yet 
have never obſerved any direct ſoporiferous Et 
fects from it when thus apply'd, but the Sleef 
which ſometimes follows ſeems to be purelf 
natural, and ſuch as muſt have been the Conſq 
quence of a Relief from Pain, tho it had beef 
procur'd by ſome other means, and withouf 
the uſe of any Opiate at all. 1 

Tus far is Matter of Fact and Expery 
ence ; and the accounting for theſe Phanomg 
na will let us into the whole Myſtery of Op 


and different Effects and Conſequences a, i 
whethe 
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whether good or bad, under the ſeveral par- 
cular Circumſtances and Conditions of Action. 
gut the better to clear the way to this, it will 
te neceſſary in the firſt place to conſider a lit- 
e farther the nature of Pleaſure and Pain, 
by what Mechaniſm they are produc'd, and 
aer what manner they differently affect the 
iervous elaſtick Organs. I ſay therefore, that 
Pleaſure and Pain, in their Origination and 
mechanical Production, depend on the diffe- 
ent nature of the Stimulus, or Modification 
of Motion impreſs d upon the motive Fibrillæ, 
i nervous elaſtic Organs. 1 

'Tis well known, that any violent Stimu- 
% or too ſtrong Impreſſion of Motion upon 
particular Organ, by deriving a more than 
udinary quantity of Blood to the ſtimulated 
Part, and thereby overſtretching and wound- 
ne, or breaking the motive, elaſtick, and ſen- 
ible Fibrillæ, will occaſion Pain; which Pain 
sthe Notification given us by a Law of Na- 
ue of any ſuch hurtful injurious Stimulus, that 
e might from hence be excited and in a man- 
ter neceflitated to take the proper Meaſures 
Win Precautions for Self-preſervation. On 
e other hand, Pleaſure is excited by a quick, 
Wit oft, eaſy, and as it were harmonious Tre- 
lation, or placid undulatory Motion im- 
esd upon the Organs. Under this Cir- 
unſtance or Modification of Motion, the 
od and circulating Fluids will recede from, 
rather flow in a leſs quantity to the Parts 
us gratefully and agretably impreſs'd, and 

' = ns be 
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moſt Reſtitution and proper Reſt, the Ple 


rations of Opium, and the ſeveral Circumg 


be deriv'd in a greater proportion to other 
Parts, where the Stimulus is ſtronger ; and 
in conſequence of this, the' nervous elaſtick 
Fibrille will contract, and recover themſelyes 
more and more at every returning placid Un- 
dulation : when by this means the Over 
ſtretch or painful Tenſity of the Fibres i 
taken off, and they have obtain'd their ut 


ſure will ceaſe, and terminate in mere In 
dolence, in which the motive Fibrilla wil 
remain indifferent, with reſpect to Pleaſure 
and Pain. 1 
Tus e things premiſed, the various Opel 


ſtances under which it may do either good 0 
harm, may be now eaſily explain'd : to which 
purpoſe it may be obſerved in the firſt plac 
that the Opium being receiv'd into the ot 
mach, and there attenuated and diffolv'd bf 
the natural digeſtive Heat; the volatile ol 
Salts with which the Opium moft plentiful 
abounds, will be raiſed into a warm 1nvig 
rating placid Steam, or grateful and ea 
Efflatus; from which moſt agreeable alf 


placid Efflatus, the nervous Coats of ui: 
Stomach, Oeſophagus, and Inteſtines, will Md 
affected by immediate Contact, with a qui; 
foft, eaſy and undulating Titillation: e 
upon this account it may be ſaid, that Opulliy. 
affords the ſame pleaſurable Guſt, or agreca uy; 
Senſation to the Stomach, and, as we fd 


ſhew, to the Nerves in general, that a Picg 
3 Auf 
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Apple or ſome ſuch delicious Fruit, does to 
the guſtarory Nerves upon the Tongue and 
Palate : for indeed, the Pleaſure of Opium 
5 ſo great, ſo extenſive and generally diffuſed, 
and ar the ſame time attended with ſuch va- 


Inown or underſtood but by thoſe who have 
ty d it, under ſome antecedent painful Si- 
mus, or preſſing Uneaſineſs; and thereby 
acquainted themſelves with the wonderful 
Relief and ſenfible Pleaſure it gives by Ex- 
perlence. | 

Ir muſt be obſerv'd in the next place, that 


the Oeſophagus, Stomach, Inteſtines, and all 


the Viſcera contain'd in the Thorax and Ab- 
damen, are ſupply'd with Nerves, not from 


nd Ramifications of the Nerves of the 
eghth Pair, or Par vagum, which takes its 
le in the Brain itſelf, by numerous ſmall 
filaments ſpringing from the fides of the 
Medulla oblongata: and from hence it muſt 
ome about, that when the Branches of the 
Por vagum, which ſupply the Oęſophagus, 


domach, and Inteftines, are affected by im- 


ad Diviſions of the ſame Nerves in the Heart, 
yer, Spleen, Meſentery, Kidneys, &c. muſt 
W* brought into the ſame pleaſurable Motion 
ad Senſation, by Conſent and Communica- 


al | 
ſe Inches and Ramifications of the ſame pair 


ok SJ of 


riery of pleaſing Images, that it cannot be 


the ſpinal Marrow, but from the Branches 


nediate Contact with the foregoing eaſy pla- 
ad Motion and Senſation, the other Branches 


wn : and this muſt be continu'd thro” all the 


r 
r —— <4 
— 
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of Nerves, up to their original in the Brain 
And indeed, all the Nerves, by their natural 
and neceſſary Communication with each other 

J 


will be affected in ſome meaſure after the ſame 


a muſical Inſtrument will receive the fame 
Modification of Motion, when one of then 
is ſtruck, tho the greateſt Emotion and mot © 
ſenſible Effects will be obſerv'd upon th 
String which was directly and immediately 
impreſs d. And thus any painful Si. 
wherever it happens, may be taken off by th 5 
l 


5 
0 
manner; as the ſeveral concordant Strings : 
f 


uſe of Opium, in conſequence of this fort of 

harmonical propagation of Motion from ond © 
Nerve to another; tho the Pain does not e 
ſide directly in any of the Branches and Rami 
fications of the Par vagum, which are fi 
and moſt immediately affected by the Opium 
as above explain'd. | Þ 


Now this eaſy undulating placid Motiolfiff 


of the Nerves, being continued till all the pain 
ful Stimulus upon the Parts is taken off, an " 


till the Organs of Senſation have obtain 
their greateſt ſtate of Contraction, Reſtiui >' 


tion and Reſt; the Pleaſure then ceaſes, al U 
terminates in Indolence: and the Action N 
the Senſorys being thus ſuſpended, there mu 


be conſequently a Suſpenſion of Senſation 
that is, the Perſon will be reduc'd to a ſta! 
of Sleep, | 

Bu T farther, from the eafy, agrecadl 
and moſt placid Effatus in the. Stomach, q 
caſion'd by the rarefy'd or ſublimated volat 


oh 
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oily Salts of the Opium, the Stomach will be 
moderately and pleaſurably inflated and di- 
tended ; and by that means bear upon the 
deſcending Trunk of the Aorta: at the ſame 
time all the painful Stimulus or Irritation up- 
on the Organs, which are ſupply d with Blood 
from the deſcending Aorta, being taken off, 
the Blood which was before deriv'd in too 
great Quantitys to thoſe Organs, ſo as to 
over-ſtretch them, will now from both theſe 
Cauſes conjunctly, be ſent in a greater Quan- 
tity and Proportion to the Head and ſuperior 
Parts: and this muſt ſtrengthen and confirm 
the diſpoſition and ſtate of Sleep, in propor- 


tion as the Senſorys in the Brain are com- 


Veſſels. 


FRO M this general account of the nature 
of Opium, and the manner of its Operation, 


It, and in what particular Caſes, or under 
what Circumſtances it may do either good or 
burt: for that Man certainly is not fit to 
| gve Opium, or any thing elſe of efficacy, 
who is not duly appriz'd of its ill as well as 
of its good Conſequences; and there cannor 


bea ſurer mark of a Quack, or an Ignora- 
mas in his Profeſſion, than to hear a Man cry 
op any thing as unexceptionably good, or 
WJ dclaim againſt it as univerſally hurtful. I 
how the common People are exceeding fond 
ck univerſal Remedys, and Catholicons in 
i Thyſick tho there is nothing in which they 
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preſd d and fix d by the turgid diſtended Blood- 
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Price. But this, however, may be taken az 


that Opium, with regard to its proper, direct, 


are more abuſed and miſled, or from which 
they ſuffer greater Miſchiefs and Inconye- 
niencys with regard to their Health: fince 
this gives Quacks and knavith Pretenders an 
opportunity of picking their Pockets, by in. 
poſing on them things of no value at a great 


a general Rule in Phyſick, That there is no. 
thing which in ſome Caſes will do a great 
deal of good, but what will certainly do a 
much harm in others: and this is eſpecially 
verify'd in the Caſe of Opium, which is ei 
ther a great Friend or a great Enemy to Na- 
ture, juſt as it is apply'd and made uſe of, 
For this ſake therefore of young Phyſicianz, 
I ſhall here make ſome practical Obſervations, 
by which the foregoing Theory may be the 
better underſtood and apply'd. Th 


1. 'T 1s of great conſequence to obſerye, 


and immediate Action, is purely and ſimply a 
Nervine, and affects the Fluids only ſecon- 
darily and ſymptomarically, by means of the 
different Determination or Modification of 
Motion with which it impreſſes the Solids f 
or the motive, elaſlick, and ſenſible Fibrile! 
for fince it immediately affects the Nerves, of 
motive elaſtick Fibres, with a ſoft, ſmooth, 
caſy, and placid Undulation, tis manifeſt that 
its great and principal Efficacy muſt confiſ 
in reſtraining and moderating any violent and 
edgy Stimulus, or too ſtrong and 
forcible Impreſſion of Motion upon the 

| : Nerxyes 
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| Nerves. By this means, any immoderate 
afux of the Blood or Humours to a parti- 
cular Part, being check'd, ſuſpended, and di- 
verted ſome other way, Nature has time to 
breathe, and recover the Æquilibrium which 
had been loſt by any ſuch too ſtrong and forci- 
ble Irritation and Stimulus: and hence it is, 
that Opium is ſo effectual in ſtopping a Di- 
archza, and in checking and reſtraining any 
immoderate Flux of the Blood or Humours, 
which had been occaſion'd by ſome violent 
Smulus or Irritation upon the muſcular and 
glandular Organs: for this Irritation and Vio- 
lnce being taken off, by the grateful Im- 
preſſions of the Opium upon the nervous, 
motive, and ſenſible Fibrillæ; tis evident 
that the immoderate Afflux of the Fluids to 
the ſtimulated Parts, muſt hereby be reſtrain'd, 
L moderated, and diverted another way. 

Now this being the peculiar and moſt di- 
ect effect of Opium, to check and reſtrain 
ny violent Simulus, or too forcible impreſſion 
of Motion upon the Nerves ; tis manifeſt 
that the injudicious unſeaſonable uſe of it muſt 
o a great deal of miſchief: for by this means 
i muſt gradually weaken and deſtroy that 
Elaſticity and motive Force of the Fibrillæ 
which is natural and neceſſary, ſuſpend and 
lk up the natural Evacuations, diminiſh 
te Velocity of the Blood, and at laſt induce 
general ſtagnation of the animal Fluids, for 
Want of elaſtick Force ſufficient to keep up 
ad carry on their Motion and Circulation. 
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are more abuſed and miſled, or from which 
they ſuffer greater Miſchiefs and Inconve- 
niencys with regard to their Health: ſince 
this gives Quacks and knaviſh Pretenders an 
opportunity of picking their Pockets, by im- 
poſing on them things of no value at a great 
Price. But this, however, may be taken as | 
a general Rule in Phyſick, That there is no- 
thing which in ſome Caſes will do a great 


deal of good, but what will certainly do as | 
much harm in others: and this is eſpecially | 


verify'd in the Caſe of Opium, which is ei- 


ther a great Friend or a great Enemy to Na- 
ture, 3 as it is apply'd and made uſe of. 

e ſake therefore of young Phyſicians, | 
T ſhall here make ſome practical Obſervationg, | 
by which the foregoing Theory may be the | 


For t 


better underſtood and apply'd. 


1. 'T1s of great conſequence to obſerve, } 
that Opium, with regard to its proper, direct, 
and immediate Action, is purely and fimply a | 
Nervine, and affects the Fluids only ſecon- 
darily and ſymptomarically, by means of the 
different Determination or Modification of 
Motion with which it impreſſes the Solids, | 
or the motive, elaſlick, and ſenſible Fibrillæ: 
for ſince it immediately affects the Nerves, or 

motive elaſtick Fibres, with a ſoft, ſmooth, 
eaſy, and placid Undulation, 'tis manifeſt that 

its great and principal Efficacy muſt confilt 

in reſtraining and moderating any violent and 
e Stimulus, or too ſtrong and 

forcible Impreſſion of Motion upon the 

| | ' Nerves 
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Nerves. By this means, any immoderate 
Afux of the Blood or Humours to a parti- 
cular Part, being check'd, ſuſpended, and di- 
verted ſome other way, Nature has time to 
breathe, and recover the Æquilibrium which 
had been loſt by any ſuch too ſtrong and forci- 
ble Irritation and Stimulus: and hence it is, 
that Opium is fo effectual in ſtopping a Di- 
archza, and in checking and reſtraining any 
immoderate Flux of the Blood or Humours, 
which had been occaſion'd by ſome violent 
Stmulus or Irritation upon the muſcular and 
glandular Organs: for this Irritation and Vio- 
lence being taken off, by the grateful Im- 
preſſions of the Opium upon the nervous, 
motive, and ſenſible Fibrillæ; tis evident 
that the immoderate Afflux of the Fluids to 
the ſtimulated Parts, muſt hereby be reſtrain'd, 
moderated, and diverted another way. 

Now this being the peculiar and moſt di- 
ect effect of Opium, to check and reſtrain 
any violent Stimulus, or too forcible impreſſion 
of Motion upon the Nerves ; tis manifeſt 
that the injudicious unſeaſonable uſe of it muſt 
0 a great deal of miſchief: for by this means 
r muſt gradually weaken and deſtroy that 
Elaſticity and motive Force of the Fibrillæ 
which is natural and neceſſary, ſuſpend and 
lock up the natural Evacuations, diminiſh 
the Velocity of the Blood, and at laſt induce 
ageneral ſtagnation of the animal Fluids, for 
vant of elaſtick Force ſufficient to keep up 
ad carry on their Motion and Circulation. 
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WHERE any ſuch injudicious and immo 
derate uſe of Opium has induc'd a too great 
Quietude and Fixation of the Nerves, and a 
conſequentViſcidity and coheſive Lentor of the 
Fluids, ſticking upon the Glands and clogging 


the principal Springs of Motion; the beſt 


Reſtoratives, and molt effectual means of re- 
covering ſuch an impair'd Conſtitution, will 
be a keen, dry, and ſtrongly elaſtick Air, cold 
bathing, Water-drinking, often riding, and 


daily Exerciſe ; frequently repeated Vomit, { 
fetid aromatick Bitters, and the milder and 
ſafer Preparations of Mercury and Antimony, | 


made opening with Rhubarb, and eſpecially 


join'd with black Hellebore. 


2. As the far greateſt quantity of Blood is] 
ſent downward thro' the deſcending Trunk off 


the Aorta, it comes about from hence, that 
thoſe Bowels and Organs which are continual-J 
ly ſupply'd with Blood by this way, are moſ 
liable to be clogg'd, and over-loaded with a 
too great Weight and Impetus of the Blood 
and Lymph ; eſpecially after long Watching, 
hard Labour, great Cold, immoderate Grieß, 
To remove and remey 
dy which, while the Injury is recent, and be 
fore the Diſorder is too ſtrongly fix d, Opium 
has a moſt certain and prodigious Efficacy 
and this it does by raiſing the vital Tide 
quickning and ſtrengthning the Pulte, and] 
diftuſing the natural Heat, after the mann 


and ſuch-like Cauſes. 


already explain'd. 


Bog 
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gur then if too much indulg'd, or con- 
nud beyond the reaſon and neceſſity of the 
caſe, it muſt needs be follow'd with Evils on 
che contrary extreme, equally miſchievous 
and deſtructive with thoſe which it was in- 
tended to remove: for beſides the general ill 
Conſequences already mention'd, the immo- 
derate or unſeaſonable uſe of it for the rea- 
ſon now aſſign' d, diſpoſes to Lethargys, Apo- 
plexys, Vertigoes, Blindneſs, and the moſt 
| dangerous Spaſms or Convulſions, eſpecially 
of the Head and Stomach. In ſhort, there 
are no Diſeaſes which are commonly brought 
on by the too large and liberal drinking of 
hot fermented Liquors, and inflammable Spi- 
rits, but what may be induc'd by the immo- 
derate uſe of Opium: and indeed the Danger 
z the greater to thoſe who have taken to 
it, from the innocent Pleaſure it ſeems to give, 
and the filent inſenſible manner in which 
it draws on the long train of unſuſpected 

Evils. . 

3. IN all condenſing Colds, which throw 
W i Lymph and Serum immoderately upon 
dhe Glands; in violent Coughs, beginning 
Conſumptions, and all Injurys of the Bron- 
chia ; while they are recent, and before the 
lands are too much loaded, and the ob- 
ſructing Matter obſtinately fix'd, Opium, 
1 under a careful Management, is extremely 
beneficial: for by reſtraining and reducing 
te violent Motion of the ſtimulated Nerves, 
t preyents the farther Derivation of the 
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364 Laws of the Motion and 
Blood and Serum to the Parts affected; and by 
thus giving the over- ſtretch d Fibrillæ liberty 
to contract and reſtore themſelves, they vil 
be enabled to renew their Action, and tg 
throw off the ſtagnating Matter that is already 
lodg'd upon the Glands. And this is the firſ 
and beſt end that can be put to ſuch Evil, 
becauſe it nips the Diſeaſe in the bud, and 
cuts off its ſupplys of freſh Nouriſhment, be- 
fore it is too far grown and advanced. 
Bur I would not have it concluded here, 
that Opium in this caſe will effect the Cure 
without any farther aſſiſtance : for tho it may 
poſſibly, under a ſkilful Direction, even of 
itſelf cure a beginning or ariſing Phthijþis, yet 
it is hardly ever to be truſted alone; fince in 
any caſe which requires much time, after the 
Opium has taken off the preternatural Sti. 
mulus upon the nervous motive Fibrille, it 
will by its continu'd uſe, without abundance 
of care, deſtroy their natural Action too, and 
bring them to ſuch a ſtate of Fixation and 
Reſt, as to render them uncapable of thei 
proper and neceſſary work. 
Bor before the Matter can come to this 
paſs, the obſerving Phyſician will have a plain 
and natural Indication of what he is to do 
farther : for when the viſcid cohering Serum 
begins to be thrown off from the tumety' 
obſtructed Glands, in the manner and by the 
means juſt now mention'd, Nature, for the 
moſt part, endeavours preſently to diſcharge 
the vitiated Lymph into the Stomach, in be 
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Secretion of the vital Fluids. 365 
ger to be thrown out of the Body that way; 
and this ſoon diſcovers itſelf by Nauſeas, 
Loathings, and an inclination to Vomiting : 
Vomits therefore in this caſe are plainly in- 
dicated, and in fact ſcarce ever fail to anſwer 
the Intention. For Emeticks, given under a 
proper Direction, and repeated as occaſion 
ſerves, that is, till the Symptoms vaniſh, ſoon 1 
perfect the Cure: and nothing can be more 1170801 
natural, reaſonable, or ſafe, than this Ope- | 
tation; by which the putrefy'd vitiated Prin- 
ciples of ſuch Diſeaſes are drawn off from the 6 
Blood, and caſt out of the Body, as faſt as 10 
they are diſcharg'd from the tumefy'd ob- I | 
ſtructed Glands. 

BVT where any Diſeaſe of this kind is too 
far advanced, that is, where the affected 
Glands are ſo far loaded and diſtended, or 
tumefy d and inflam'd to ſuch a degree, that 
the Matter cannot admit of Diſcuſſion, but 
muſt neceſſarily come to a Suppuration and 
| Abſceſs ; Opiates in this cafe can do no good, 
but muſt certainly do a great deal of hurt, 
with reſpect, I mean, to the Diſeaſe itſelf; 
unleſs it be merely for the fake of preſent 
| aſe, when that is the only thing in the 
Phyſician's power. 9 
4. THERE is one particular caſe in which 
Opiates are of excellent uſe, and which there- 
fore I here beg leave to mention, for the ſake 
of young Phyſicians ; ſince they who are abler 
und more experienc'd in their Profeſſion, can 
lave no need of it: what I mean is the _- | 
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weight and burden of the Work: beſides, 
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of Child-bearing Women, who are often tor: 
mented for many Days together, and ſome- 
times for ſeveral Weeks, by turns, with ſlow, 
lingring, grinding, but ineffectual Pains; by 
which Nature 1s frequently weaken'd, and 
depreſs'd to ſuch a degree, before the great 
Exigence, that ſhe ſinks at laſt under the 


the Child having been long ſtimulated and 
pain'd, grows {till weaker, and is many times 
by its Efforts under the Stimulus and Pain, 
entangled and thrown into a wrong Poſition, 


ſo as to render the future Birth impracticable 


without great Violence. In this caſe Opium 


is the only ſafe effectual Remedy; and à 


noble Pacifier both of the Mother and Infant: 


nor need any one fear left by this means the | 
natural time of the Birth ſhould be protracted, | 
and injury done that way; for when the Pains | 
come in earneſt, and to good purpoſe, they | 
will eafily explain their Nature and Deſign, | 
and the ſpeedy Event will put the whole mat- | 


ter out of doubt. 


BuT moſt pernicious is the Practice of } 
thoje, who at the ſuppoſed time of Delivery, | 
give what they call Forcers to haſten on the | 
Work ; by which Nature being forc'd upon 
an unreaſonable ſtretch, the Birth precipita- | 
ted, and the Ligaments violently torn off; 
an Hemorrhage often enſues, with a fatal 
Criſis, which leaves no farther work either 
for Phyſician or Midwife : but even at this 
Seaſon, if neceſſity requires, a moderate _ ö 
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| of an Opiate given, that Nature may have a 
lite time to breathe, and to wind up the 
Springs of Motion, in order to renew the 
Work with freſh Efforts, is certainly the ſafeſt 
and moſt rational way. ä 
Wu Ar has been ſaid of the lingring inef- 
{tual Pains before the Birth, may be equally 


underftood of the After-pains, which when 


ſharp, intenſe and violent, muſt be effectually 
reliev'd by Opiates in ſufficient Doſes ; this 
| not being done, a Fever often enſues, more 
perilous than the Labour, and in which the 


createſt danger is yet to come. And in- 


deed, when Opiates are given ſo far only as 
to take off the Pain, and recover the elaſtick 
Tone of the over-ſtrain'd Veſſels, nothing can 
be more effectual to bring off the After-birth, 
and promote the neceſlary Cleanſings, what- 
ever ſome may imagine to the contrary : but 
when the Pain is remov'd, and the Strength 


a little recover'd, the Opium has done its work 


by anſwering its proper end ; and then any 
Man's Reaſon will tell him that it ought to be 
hid aſide. 


5. NOTHING 1s more expected or defir'd 
by young Phyſicians, than to be rightly in- 
torm'd of the juſt and certain Doſes of Me- 


licines ; and yet there is perhaps no particular, 


in which the moſt able and experienc'd are 
leſs capable of giving them Satisfaction: for 
my own part, I have always thought the Pains 
of thoſe Gentlemen to be very much loft, 
Who have gone about to adjuſt nicely the 
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s any great Afflux and Determination of Blood 


368 Laws of the Motion and 
Doſes of Medicines, which is a work, I muſt 
acknowledge, that my Philoſophy is not at al 
equal to, and in which, I think, a Phyſician 
can have no ſure Guide but Experience, 
They who have writ of Opium, have been 
eſpecially. careful to limit the Doſe of it; 
which, in general, they will not allow to er- 
ceed three or four Grains at moſt : but from 
this Limitation, if taken as a general Rule, 
a young Practitioner will ſcarce be ever the 
wiſer; for as ſuch a Doſe in ſome Caſes may 
be enough to kill, fo in others it will be of 
little or no conſequence. In general, it may 
be obſerv'd, that in all Diſeaſes where there] 
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to the Head, the uſe of Opiates ought to be 
reſolv'd upon with great Caution, ſince in fuch 
caſes {mall Doſes are ſometimes attended with 
very bad Effects; but where there is any] 
ſtrong and violent Stimulus and Pain in the] 
inferior Parts, as the Stomach, Inteſtines, or 
Abdomen, deriving the Blood very powerful) 
downwards, and which threaten a Gangreen 
or Mortification of the Bowels, Opiates mull 
be given freely and in large quantitys, till they 
have anſwer'd their end: for in ſuch Ex- 
gencys, a Phyſician muſt not ſtand by and 
loſe his Patient in point of Ceremony, ot 
from any trifling regard to canonical ſtated 
Doſes ; and if three or four Grains will take 
no effect, the ſame Doſe muſt ſometimes be 
repeated once more, or perhaps twice in the 
ſpace of ſix or eight Hours; which * YU 
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ſometimes found to be no more than neceſ- 
fry, I ſpeak not this, however, to en- 
courage young Phyſicians to venture on ariy 
ch high Doſes ſlightly, but only to ſhew 
the Neceſſity of . Obſervation and Ex- 
perience, and the nſignificancy of any ge- 
neral Rules and Precepts in Phyſick without 
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PROPOSITION XVIII. 


TO explain the Origination and Mecbani ſin 
of the PASSIONS, with regard to their dif- 
ferent Modifications, and Impreſſions of Plea- 
ſure and Pain. 4 


Wr find, by reflecting inwardly upon our- 
klves, that there are various Modifications 
and Impreſſions of Pleaſure and Pain, inſepa- 
nbly annex d by a certain eſtabliſh'd Law of 
concerning Good and Evil: theſe Judgments, 
mth their peculiar Modifications of Pleaſure 
r Pain annex d, according to the various Ap- 


pearances and Relations of the Object con- 
fder'd either as good or evil, preſent or ab- 


able, poſſible or impoſſible ; and affecting 


de call the Paſſions. 
lings to be conſider'd, as neceſſary and eſſen- 
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Nature, to the ſeveral Judgments we form 


knt, certain or uncertain, probable or impro- 


tz Machine after a certain particular manner, 
feculiar to the diſtinct Modification, are what 


Ix every Paſſion therefore, there are three 
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the Organs, or elaſtick motive Fibrillæ, in 
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I. THz bare intellectual Judgment con- 
cerning the Object, under its peculiar and re. 
ſpective Qualifications and Appearances, 23 
aforeſaid. 

II. TH particular and determinate Mo- 
dification of Motion, hereby impreſs d upon 


conſequence of ſuch a Conſideration and Ap- 
pearance of the Object. And, 

III. Tux peculiar Modification of Plex. 
ſure or Pain, which is at the ſame time ex- 
Cited in and impreſs'd upon the Mind, 


rm oo” „ — Ay £0 | for ut connlk . uw. 


I DESIGN not here an exact, methodical, 
or ſyſtematical Diſcourſe of the Paſſions; 
but to conſider them only ſo far as they come 
within the Province of a Phyſician, or with | 
reſpect to the different Effects and Conſe- 
quences of their various and different Modi- 
fications and Impreſſions of Pleaſure and Pain: 
and therefore it may be obſery'd, that all the 
Paſſions ariſe, and are generated and form'd, 
from that natural Principle of Self- preſerva- 
tion, or neceſſary invincible deſire of Plea- 
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ſure or Happineſs, which is eſſential to every f 
intelligent Being, and which is the great and WM; 
only Spring of intelligent Action. I do not ; 
 fay that the Pleaſures and Pains attending the 
Paſſions are the only Cauſes, or properlyM!! 
ſpeaking any Cauſes at all of Action; . in . 
ſtrict ſpeaking, the Agent himſelf is che onlyM 1 


Cauſe of the Action: and to confound the 
EI. 
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Motive with the Agent or Cauſe of Ac- 
tion, muſt be extremely abſurd and unphi- 
| loſophical. 1 | . 

Bur tho the Motive is not, perhaps, ab- 

ſlutely neceſſary to the Action itſelf as ſuch, 
becauſe for any thing that appears to the con- 
trary, an Agent may act abſolutely without a 
Motive; yet ſome wiſe and reaſonable Motive 
or end of Action, is certainly neceſſary to all 
wiſe and reaſonable Action. To act without a 
Motive, would be the ſame thing in effect as 
not to act at all: that is, ſuch an Action 
could anſwer no farther or better end than 
not acting; and conſequently the Action, as 
well as the Agent, would be fo far perfectly 
nfignificant, redundant and uſeleſs. He who 
ſhould have no Object at all of his Love or 
Ayerſion, Hope or Fear, Joy or Grief, muſt 
de imply and purely indifferent to all Action; 
and conſequently muſt be either in a ſtate of 
perfect Reſt and Inaction, or at leaſt in a ſtare 
equivalent to it, and in which the Actions of 
uch a Being could be of no more ſignifica- 
ion or conſequence, than the uncertain fluc- 
[tation of an Atom, or the whivering of a 
Feather in the Air : and therefore we cannor 


l think or ſpeak of the Actions of the ſupreme 
being, or God himſelf, without aſcribing to 
m theſe Motives and Paſſions. And tho, as 
ee Divines tell us, and as we muſt undoubt- 
ly believe, theſe Paſſions, and Motives of 
ion are aſerib'd only metaphorically, ana- 
"WM cially, or figuratively to God, and cannot 
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ſtrictly and properly belong to a Being abſo- 
lutely perfect ; yet this plainly ſhews what the 
Springs of Motion are in ourſelves, and that 
we can find no other principle or ground of 
Action, by reflecting upon the Operations of 
our own Minds. | 

Nov this great Spring of Action, or Prin- 
ciple of intelligent Motion, is in one word 
the Dejire of ppi from which all the 
Paſſions ariſe, and of which they are but the 
various and different Determinations or Modi- 
fications, according to the various and diffe- 
rent Appearances, Poſitions, and reſpects of 
the Obfect. LR og 

Tus, that I may give ſome Inſtances, the 
Deſire of any thing under the apprehenſion 
and appearance of its goodneſs, ſuitableneſs 
or neceſſity to our Happineſs, conſtitutes the 
Paſſion of Love: but the Deſire of eſchewing 
or avoiding any thing, as apprehended to be 
miſchievous, hurtful, or deſtructive, conſti- 
tutes the Paſſion of Hatred, or Averſation, | 
The deſire of any Good, which appears at 
the ſame time probable and in our power, 
conſtitutes Hope; but if the Good we deſire 
appears improbable, difficult, or impoſſible, 
it accordingly conſtitutes Fear and Deſpair. 
The defire of regaining any loſt Good ib 
Grief; and the unexpected Gratification of 
Defire is Joy : the defire of Happineſs to an- 
other under Pain or Suffering, is Compaſſion; | 
and the deſire of another's Puniſhment, | 
Miſery or Suffering, beyond the realonahe 

| end } 
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end and neceſſity of the Suffering itſelf, is 
Revenge or Malice; which is a Paſſion abſo- 
lutely evil, and where it governs and prevails, 
it conſtitutes a Being perfectly and completely 
wicked, hurtful and deſtructive, ſuch as can 
be only the juſt Object of Averſation and 
Hatred. by 

IT would be needleſs to give any more 


ap res Inſtances in this caſe, ſince, as I 


ave ſaid, I intend not here an exact metho- 
dical Syſtem of the Paſſions, but only to 
confider them ſo far as they come within 
my profeſs'd Deſign : but what has been ob- 
ſerv d, may, I preſume, be ſufficient to ſhew, 
that the ſeveral Paſſions are nothing elſe but 


the various, determinate, and objective Mo- 


difcations of that natural, neceſſary, and in- 
vincible Deire of Happineſs, which is to us, 
at leaſt, under our preſent Circumſtances, the 
great and only Spring, Weight, or Movement 
of intelligent Action. „%%% 0 

IT may be proper in the next place to ob- 
krve farther, that this Deſire of Happineſs is 
certain painful Senſation, or uneaſineſs of 
the Mind, under a fort of Stimulus, - craving 
appetite, or apprehenſion of ſomething {till 
wanting: for whoever will obſerve the matter 
nicely, muſt find that there is always juſt ſo 
much of Pain or Uneaſineſs under any preſent 
Uircumſtance, as there is of Deſire to get rid 
ak it, or exchange it for ſome other; and 
luch a painful Stimulus, or uneaſineſs of De- 
lrg as this, is, as far as we can apprehend, 
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plainly neceſſary to all imperfect Beings, that 
are capable of a continual Growth and Im- 
provement of Happineſs and Perfection: for 
we cannot conceive that any thing leſs could 
be a ſufficient Motive, Provocative, and In- 
citement to ſuch continued Action, as is ne- 
ceſſary to the continu'd uninterrupted Purſuit 
of thoſe farther and farther degrees of Hay- 
pineſs that are ſtill attainable. Perfect Plea. 
ſure, without any compoſition or mixture of 
Pain, is perfect Happineſs ; and muſt there- 
fore be peculiar to that Being who is abſo-- 
lutely perfect, and conſequently uncapable af 
any farther additional Acquiſitions. I am 
oblig'd here frequently to interſperſe ſuch 
Cautions and Reſtrictions, becauſe I would not 
have what I ſay in deſcribing human Nature 
to be apply'd to the ſupreme Being, or God 
himſelf, of whoſe modify'd Actions and ſtate 
of Happineſs we cannot judge. 

To proceed therefore, it muſt be obſerved 
farther, that in conſequence of the ſeveral 
Judgments we form concerning Good and 
Evil, under the various reſpective Appear-| 
ances and Confiderations of the Object, the 
motive Organs, or nervous elaſtick Fibrille 
are impreſs'd or ſtimulated after a certain par: 
ticular and determinate manner; ſuch as h 
peculiar to the particular reſpective Judgmenl 
or Conſideration of the Object: and in ty 
caſe the Senſation excited in the Mind, any 
the particular Modification of Motion im 
preſs d upon the Organs, are certainly rect 
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rocal, and follow mutually from each other, 
whether the Impreſſion be ſuppos d to be firſt 


made upon the Body or upon the Mind: 


that is, any ſtrong, violent, and preternatural 
Impreſſion of Motion upon the Organs, will 
excite a painful Senſation in the Mind; any 
ſuch painful Senſation, ſuppoſed to be firſt ex- 
cited in the Mind from the bare intellectual 
Conſideration of the Object, will conſequent- 
ly impreſs a ſtrong, violent, and preternatural 
Motion upon the reſpective Organs. Thus 
alſo any ſoft, eaſy, and placid Undulation, 
impreſs'd originally by the actual impulſe of 
Objects upon the Organs, will excite a plea- 
ſurable Senſation in the Mind; and after the 
ſame manner, a like pleaſurable Senſation be- 
ing originally excited in the Mind, from the 


mere intellectual Contemplation of Objects, 


and without any material Action of the Ob- 
ect at all, will be follow'd with a like ſoft, 
eaſy, placid Undulation of the Organs: and 
by this inſeparable Connection eſtabliſh'd by 

| a Law of Nature, the Body and Mind are 
mutually impreſs'd, and act reciprocally up- 
on each other. But if it ſhould be here aſk'd 
how this mutual Communication is brought 
about, after what manner it is done, or whence 


it proceeds? I would fain know how Motion 


is communicated from one Body to another 
by Impulſe ? how Matter attracts Matter at 
a diſtance, and without any Impulſe or inter- 
mediate Contact at all? or how the ſame 


quantity of Motion, abating external Reſiſt· 
b4 ance, 


but in the mean while it wil! be ſufficient to 


as many other intermediate and imaginary 


cannot imagine what Men ſhould mean by a 
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ance, is continu'd and propagated in infini. 
tum, when the viſible Cauſe ceaſes after one 
ſingle inſtantaneous Act? And when an 
Man can explain any one of the Laws of Na- 
ture, I will undertake to explain all the reſt: 


lay down and evince any ſuch Law of Na. 
ture as moſt certainly true, and evident in 
fact; and they who cannot think fit to re- 
ſolve them all into the original Will and con- 
tinu'd Agency of the firſt Cauſe, may invent 


Cauſes as they pleaſe ; but after they have 
gone a great way about, they mult perhaps re- 
turn at laſt to the ſame point, or never come 
to any iflue at all: and for my own part, | 


Law of Nature, but the continued regular 


Operation of the firſt Cauſe, or Author of | 


Nature, acting conſtantly and uniformly, after 
this or that particular manner. 
I s HALL proceed therefore to lay down 


in this caſe what J find to be plain in fact, 
and to draw ſuch Conſequences from it as I | 
apprehend moſt neceſſary to the preſent Pur- | 
poſe ; leaving others to ſearch farther into the 


deep and hidden Springs of Nature, and to 
explain its Laws in the beſt manner they can, 
without the help of a firſt Cauſe. 

”"T 1s therefore plain in fact, that the pain- 


ful Paſſions, as well as bodily Pain, impreſs | 


the motive Organs, or nervous elaſtick Fi- 


brillæ, with a ſtrong and violent Mor | 
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which brings them alternately into ſtrong and 
ſorcible Contractions and Dilatations ; or 
trengthens and increaſes their muſcular Force 
and Action: now while this Pain or uneaſi- 
neſs of Deſire annex d to the Paſſions, and 
with which the Nerves are thus impreſs'd, is 
moderate, and reſtrain'd within the bounds 
of Nature, either by a ſeaſonable and proper 
gratification of the Paſſion, or by the com- 
mand and direction of Reaſon ; ſuch mode- 
ately ſtimulating Deſires have a good effect, 
a they ſtrengthen muſcular Motion, keep up 
the Circulation of the Blood, promote the 
natural and due Secretions, and excite a Man 
to ſuch Actions and Exerciſes, in which the 
animal Health, Life and Vigour conſiſt. But 
where the Pain or Uneaſineſs annex'd to the 
prevailing Paſſion is too ſtrong and violent, 
and the Paſſion not ſeaſonably gratify'd, or 
not moderated and over-rul'd by Reaſon ; ſuch 
violent and continu'd Stimulus will gradually 
terive a too great quantity and proportion of 
Blood to the ſtimulated Organs ; by which 
| their Veſſels will be over- ſtretch'd, tumefy d, 
ind diſtended, their muſcular Force weaken'd 
and gradually impair'd, the Aquilibrium of 
he circulating Blood and ſecreted Liquors in- 
errupted and broken, and the whole Machine 
put out of order; and in conſequence of this, 
iz mental Pain and Stimulus of Defire, will 
*join'd and inforc'd with an obſtinately fix'd 
aud complicated Train of bodily Illneſſes and 
uns, from the neceſſary eſtabliſh d Laws of 
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Stimulus of Deſire throws off the Indolence ol 


378 Laws of the Motion and 

Union and Communication between the Sq 
| WHriLE we are throwing off, or freein i 
ourſelves from the pain and uneaſineſs of D. 
fire annex'd to any Paſſion, we feel a yell 
great and ſenſible Pleaſure, or agreeable Emi. 
tion; and the Organs hereupon falling ing 
eaſy, uniform, placid Undulations, the to 
great Current and Fluctuation of the Blodl 
towards them is diverted, and the Æquilibrin 
and natural Motion reſtor d; and from hen: 
any ill Effects of an antecedent too forcible 
Stimulus, will in a certain degree and meaſute 
be naturally thrawn off: but as ſoon as all tie 
Pain or uneaſineſs of Deſire is perfectly ri 
mov'd, either by gratifying the Paſſion 0 
over-ruling it, the Pleaſure ceaſes, and termi 
nates in mere Indolence, which diſpoſes the 
Perſon to Reſt or Inaction; till the return 0! 
ſome freſh Defires, ſtimulating to farthe 
Action, renews the ſame Succeſſion and inter 


changeable Series of Pains and Pleaſures 
And this is the Circle of animal Life : as the 
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Reſt, and excites to Action, ſo the Gratificay 
tion moderates the Pain of Defire, creates 
Pleaſure at firſt, and then terminates in tha 
former Indolence and Inaction; till freſh De. 
fires returning, ſtimulate to farther Action 
and continue the ſame Round. 

Tus ſtands the caſe in general; but 
take this to be a matter of ſuch conſequence 


that perhaps it may be proper here to 5 1 
FC 
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tle more diſtinct and particular: to which 


Mowing Phenomena as matter of Fact and 
Obſervation. . RE 
I. THEN, in the Paſſion of Love, where it 


any other very ſtrong or ſenſibly prevailing 
paſſion, the Pulſe is equal and uniform, but 
ſomewhat more intenſe and ſtrong than uſual ; 
the Act of Reſpiration is modify'd juſt after 
the ame manner with the Pulſe ; the Perſon 
Wccls a certain mild, ſweet, and pleaſing Heat 
or Warmth in the Breaſt ; and the Digeſtion 
Jin the Stomach is ſomewhat quicker than or- 
dinary, but eaſy, free, and natural. 
2. In Hatred or Averſation, where the 


weak, low, and unequal ; ſometimes quick 
and tremulating, and then again flow and in- 
terrupted, and the Act of Reſpiration is mo- 


ſtreamings are felt in the Breaſt, mix'd with a 
certain ſharp pungent Heat ; the Perſon is 


Vomiting, and the Digeſtion of the Stomach 
b weak, flow, and altogether perverted. 


Meſentery ; and in ſhort, all ſorts of influent, 
corbutick, and glandular Diſeaſes, as the 
Conſtitution is more particularly diſpoſed. : 

1 ; 3. IN 


— 


urpoſe I ſhall in the firſt place lay down the 


z found alone, and not mix d or join'd with 


Paſſion is ſtrong and ſenſible, the Pulſe is 


dityd much after the ſame manner; cold 
affected with Nauſeas and a Diſpoſition to 


TH 1s Paſſion, where it is become habitual 
and prevailing, induces great Weakneſs, a 
Conſtriction of the Bowels, a ſalt watry Blood, 
Tumors and Indurations of the Spleen and 
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Reſpiration is free and eaſy, but not ſtrong; 


this caſe, the digeſtive Action of the Stomach 


denly ſinks, and the Perſon dies as in a Trance 
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3. In any ſenſible emotion of Joy, the 
Pulſe is uniform and quick, but not fo intenþ 
and ſtrong as in the Paſſion of Love; the 
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and the Breaſt, in breathing, is retain'd rather 
in a ſomewhat raiſed Poſition than depreſs; 
the Perſon feels a grateful Heat, which be. 
ginning in the Breaſt, that is, in the Hear 
and Lungs, diffuſes itſelf outwardly together 
with the Blood thro' the extreme Parts: in 


— OY — 


is ſomewhat impair'd, and the Appetite lo. 
When this Paſſion riſes very high, the Pl 
{ure is too intenſe ; upon which the Nerves 


fixing, and loſing their Spring, the Pulſe ſud- 


or Ecſtaſy. But Inſtances of this kind are 
very rare. 

4. UNDER the Paſſion of Grief, the Pull 
is weak and low; the Oeſophagus and upper 
Orifice of the Stomach are ſtrongly con- 
tracted, which render the Act of {ſwallowing 
difficult; a certain cold, condenſing Pain is felt 
about the Oeſophagus and at the Heart, which 
diffuſes itſelf in chilly Streams over the whole 
Body. When the Grief is moderate, the 
Appetite and Digeſtion are not much hurt by 
it, but ſometimes the Appetite is better than 
the Digeſtion; and what is eaten with 2 
ſeeming Hunger, cannot be well carry'd off 
but lies hard and heavy upon the Stomach. 
But where this Paſſion is ſtrong and violent, 
as being mix'd with Fear, and ariſing _ | 


the apprehended loſs of ſome great irreparable 
Good, and thereby terminating in Deſpair, 
tis almoſt impoſſible to expreſs the diſmal 
effects of it: for by its violent Stimulus and 
forcible Contraction, it conſtringes and com- 
preſſes the Oeſophagus, Stomach, Inteſtines, 
and Meſentery ; deſtroys the Appetite, con- 


the Communication between the Stomach 


treme Anguiſh and Horror, it ſoon waſtes 
and melts away the Fleſh, reduces the Body 
to a perfect Skeleton, and the Perſon reſigns 
his Breath, and falls an emaciated Victim to 
the vengeance of the Paſſion, leaving nothing 
tor the Worms but Skin and Bones. 


Y o& hed 


ſoy, and is only a particular Modification ' of 
w and therefore need not be particularly in- 
ited on here; but Fear, according to the dif- 
rent Reſpects and Conſiderations of the Ob- 
«wt by which it is rais'd and impreſs'd, has 
ery different and even contrary Effects. 
WHERE the Deſire of any Good is join'd 
wth the Apprehenſion of the greatneſs and 
ticellency of the Thing deſir'd, and the im- 


y oſibility of obtaining it, the Paſſion of Fear 
nus ariſing, is always mix d with an uncon- 
a bable Grief, and fo runs into Deſpair: and 
„ lis being almoſt perfectly the ſame thing 
h. Nit that Species of immoderate exceſſive 


brief already deſcrib'd in its Nature and 
nſequences, what has been obſery'd there, 
may 
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ſipates and ſhuts up the Lacteals, and cuts off 


and the Blood; and in this ſtate, under ex- 
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5. Hop is much of the ſame nature with 
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may be here alſo equally underſtood and 
apply'd. MEM 

Bur when the Fear ariſes from ſome im. 
minent Danger, or apprehended preſent De- 
ſtruction, and is at the ſame time attended 
with the hope or appearing poſſibility of eſca. 
ping the threatning impending Danger, or 
deſtructive Evil, the Paſſion of Fear thus 
rais'd and impreſs d, is the ſtrongeſt and moſt 
amazing of all the reſt ; for this impreſſes the 
greateſt poſſible Energy and ſtimulating Force 
upon the Nerves, inſomuch that a Mans 
Strength, Activity, and capacity of Motion, 
under any ſuch ſudden emergent Conſternation 
or Fright, enable him to do things thar are 


perfectly ſtupendous, and in a manner incre- 
dible. Every body knows how much the 


Actions of People on a ſudden Surprize, ex 


ceed their natural Strength and Ability, or 
ordinary power of acting; for in this caſe the 
Deſire of Self-preſervation is impreſs d, in the 


ſtrongeſt and moſt forcible manner poſſible; 


and the Effects are anſwerable, and propor 


tional to the Force and Energy of the motive 


Stimulus. 


I may be here obſer wd, that the prod 


gious Strength, or ſurprizing muſcular Force 


and Energy of Mad-men, is owing to thi 


Paſſion habitually and mechanically fix d vp 
on them, ſo as to prevail over all the powe 
and command of Reaſon ; for the raving! 


Mad are always in a Fright, every body lool 
ghaſtly and formidable to them, they arg 
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poſſeſs d with a deep ſevere Suſpicion that all 
about them intend them Miſchief, and wait 
bot for an opportunity to deſtroy them; and 
Wl therefore they ruſh upon any that come near 

dem, or endeavour to take them upon a pro- 
per advantage and ſurprize, to cut them off, 
2 apprehending it of abſolute neceſſity for 
their own Preſervation and Security: and 
therefore the Force, Reſolution and Hardineſs 
of Mad-men, proceed not from true Courage, 
but from the utmoſt height and extravagancy 
of Fear, and a wrong Impreſſion or Imagina- 
ton of imminent Danger and inevitable De- 
ruction, which renders them deſperate : but 
when they are once thorowly ſubdu'd, and find 
themſelves under a ſuperior Strength, they 
bon diſcover their predominant Paſſion, for 
they will then quake and tremble, beg and 
[ubmit in the tameſt and moſt abje& manner; 
ad manifeſt all the Symptoms of an horrible 
ad unconquerable Fear, which bears down 
ad prevails over all the power and command 
of Reaſon. 
FROM this account of the ſenſible Ap- 
farances or Phenomena of theſe Paſſions, or 
erent Modifications of Deſire, the Nature 
ad Mechaniſm of theſe and all the reſt may 
ality be accounted for and explain'd; to which 
Purpoſe I ſhall here farther premiſe the fol- 


owing general Phænomena, as matter of Fact 
ad Obſervation. 
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I. ALL the grateful or pleaſurable Paſſions 
raiſe the vital Tide, ſtrengthen and quicken 
the Pulſe, diffuſe the natural Heat, and take 
oft any antecedent Stimulus, Weight, or Pref. 
ſure upon the Abdomen and inferior Organs: 
but on tae contrary, the painful Paſſions fink 
and depreſs the Blood, weaken the Pulſe, re 
call and concenter the natural Heat, and fi 
Stimulus, Weight and Compreſſure upon the 
inferior Organs. 

II. ALL the Paſſions impreſs their chari- 
teriſtick Senſations or Modifications of Plex 
{ure and Pain, eſpecially upon the Oefephagu 
and upper Orifice of the Stomach. 

III. ALL the Paſſions difcover themſelves 
by the different Modulation and Tone of the 
Voice, or the different Modifications of Mo- 
tion which they impreſs upon the Muſcles of 
the Larynx. Fe | 

IV. TRE Paſſions alſo fix their characte- 
riſtical Symptoms and Appearances in the 
Motion of the Eyes, the Air of the Counte- 
nance, and the Muſcles of the Face. 


FROM theſe Obſervations it may be cot- 
cluded, that the Nerves of the eighth Con- 
jugation, or the Par vagum, are the princi 
pal Inſtruments of the Paſſions, by means of 
which they are variouſly impreſs d, modify d. 
and organiz d: to make this appear, we need 
only to conſider the remarkable Diſtribution 


and Communication of thoſe Nerves, — 
; 3 thel 
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| ther with the neceſſary Conſequences of their 
ifferent Impreſſions, and determinate Modi- 
fcations of Motion; and then to apply this 
oo the foregoing Phenomena of the Paſſions, 
by which they will be moſt eaſily and natural- 
| ly explain'd. | | 
'T13s well known to the Anatomiſts, that 
| theſe Nerves take their original, together with 
nine other conjugate Pair, from the Medulla 
clmgata ; the Par vagum having perforated 
the Os cccipitis, ſends out Branches to the 
Pharynx and Larynx, with their ſeveral Muſ- 
ces; after which, in its progreſs, it is diſ- 
perſed thro all the parts of the Breaſt and 
Abdomen, and particularly it diſpenſes Senſe 


stomach, Diaphragm, Inteſtines, Liver, Spleen, 
Meſentery, Caul, Kidneys, and Bladder, and 
to the ſeveral Organs of Generation in both 
Sexes. But becauſe the Branches and Ramifi- 
ations of the Par vagum could not have diſ- 
penſed ſufficient Senſe and Motion thro' ſuch 


ated Bowels and Organs; therefore there is 
another Nerve form'd after an extraordinary 
manner, and which may be juſtly eſteem'd 
lie great Acceſſary or Aſſiſtant -to this eighth 
Par, or Par vagum: what I here mean, is 
ne intercoſtal Nerve, which has no particular 
i ſtinct origination, either in the Medulla ob- 
gra, or the Spinal Marrow, as all the 
her Nerves have, but is thus form'd. Firſt, 
kveral Branches proceeding from the fifth, 
x fixth, 


and Motion to the Heart, Lungs, Oeſophagug, 


large and wide Courſe to fo many compli- 
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ſixth, ninth, and tenth Pair of the Meda 
oblongata, uniting with other Branches and 
Ramifications from the Par vagum, conſtiture 
this Intercoſtal, which afterwards in its pro- 
greſs downward, is reinforc'd with a multi 
plicity of ſmall Branches from the vertebral 
and intercoſtal Nerves, which are ſent on 
from the Spinal Marrow. The Intercoſta 
thus formed, accompanys the Par vagun 
thro' its whole Courſe, and ſends out Branch 
ings and Ramifications, together with thoſe 
of the eighth Pair, to all the Parts and Or- 
gans above mention'd. 1 

Now by this means the Par vagum com- 
municates not only with the Nerves which 
proceed from the Spinal Marrow, but like 
wiſe with thoſe which are the Organs of Sen 
ſation in the Brain, and which communicate 
Senſe and Motion to the Eyes, Ears, Tongue 
and Palate, and to the ſeveral Muſcles of the 
Face, by which the Paſſions are natural 
characteriz d and expreſs'd. I ſhall cheretore 
call the Par vagum, with its ſeveral Branche 
and Ramifications, the Patheticks of the f 
Order; the Intercoſtal, under all its Diviſiont 
and Subdiviſions, which are every where dl 
ſeminated and interſpers d with the Branche 
of the Par vagum, the Patheticks of the , 
cond Order ; the Nerves which ſerve theMu 
cles employ'd in Reſpiration, and which hay 
the ſtrongeſt Communication with thoſe g 
the Par vagum, by means of the Intercolta 


I call the Patheticks of the ird Order; 10 
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the Nerves which immediately diſpenſe Senſe 
and Motion to the ſeveral Parts of the Head, 
and which have a weaker and more remote 
Communication with the Par vagum, by the 
mediation of thoſe Branches of the fifth, 
fixth, ninth, and tenth Pair, which join the 
Intercoſtal, I call the Patheticks of the fourth 
or laſt Order. 5 | 

ACCORDING to this Gradation, the Or- 
gans which are immediately ſupply'd with 
Nerves from the Par vagum, or Patheticks 
of the firſt Order, will be firſt affected in the 
Paſfions, and with the leaſt degree of im- 
preſs d Motion; with which the Organs com- 
municating immediately with the Intercoſtal 
keep pace, and are affected almoſt at the ſame 
time, and with the ſame impreſs'd Motion: 
In the next place, the Organs which are 
upply'd with the Patheticks of the third Or- 
ler, or the Nerves employ'd upon the Muſcles 
of Reſpiration, are affected ; and laſt of all, 
the Organs of Senſe and Motion in the Brain 
elf, by which Senſation and Imagination are 
erlorm d, are put into a ſtrong and forcible 
Emotion, by which the Operations of Senſe, 


rb d, and perverted in the ſtronger and 
Wore violent Paſſions. This gradual riſe and 
frogreſs of the Paſſions, is confirm'd in fact 
by Obſervation and Experience ; but how 
ey are generated, and by what ſteps they 
Mke theſe advances, muſt be conſider'd a 
ide farther, 


C63 | IT 


Judgment, Imagination, and Reaſon are diſ- 
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Ir muſt be here then obſerv'd, that the 
quantity of Motion impreſs'd upon the Pa- 
thetick Nerves in any Paſſion, is always pro- 
portional to the ſtrength of the Deſire; that 
is, to the apparent greatneſs and neceſſity af 
the Good which we deſire to obtain, or con- 
tinue the Enjoyment of: or, which is the 
ſame thing, the quantity of Motion impreſs, 
is ever proportional to the greatneſs and de- 

ſtructiveneſs of the Evil which we would 

guard againſt, or get rid of; for to get rid of 
any preſent, or guard againſt any future ap- 
prehended Evil, is a Good, in proportion to 
the greatneſs of the Evil that is remov'd or 
prevented. 

BuT ſuch impreſs'd Motion is not alwars 
uniform, or equably communicated and dit- 
fus'd thro' the whole pathetick Syſtem ; for 
fince the largeſt and moſt numerous Branches 
and Ramifications of the pathetick Nerve 
are ſpent upon thoſe Organs, which derive 
their Blood from the deſcending Trunk of 
the Aorta, as the Stomach, Inteſtines, Liver, 
Spleen; Meſentery, Pancreas, Kidneys, Cc. 
upon any Motion too forcibly impreſs d, of 
long conrinu'd, theſe inferior Organs are ge 
nerally the firſt and greateſt Sufferers : fof 
theſe inferior Branches and Diviſions of ths 
pathetick Nerves, being larger and more nu 
merous than thoſe above the Heart, tis plat 
they will be capable of receiving and retail! 
ing a greater quantity and degree of Moto" 


which in the ſtronger and more violent Im] 
| pre{lon 
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reſſions of the Paſſions, muſt break and in- 
terrupt the Æquilibrium of the circulating 
Blood: and the Blood flowing with impetuo- 
firy, and in Fluctuations and irregular Surges 
8; the ſtimulated Parts, thoſe Organs which 
are thus over-ſtretch'd and diſtended, muſt 
undergo a Senſe of Pain, Weight, and Op- 
preſſion ; and by this means the Head and 
fuperior Parts being depriv'd of their due 
ſhare and proportion of Blood, the Pulſe muſt 
fink, the natural Heat diminiſh and retire, a 
Senſe of Cold and Conſtriction will be felt 
about the OeJophagus, where the Branches of 
the Par vagum are very numerous, and the 
Perſon will ſigh, groan, moan, cry out and 


complain, and diſcover in the Tone of the 
Voice, and Modulation of the Muſcles of the 
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Larynx, the characteriſticks of the prevailing il 
Paſſion, | | Hi 
THis is the ſtate of Nature under the Hl! 
painful depreſſing Paſſions, which ariſe from | 9 
a ſtrong Deſire, join'd with an appearance of 1 
Improbability, great Difficulty, or Impoſſi- Wl | 
bility of obtaining or ſecuring the Good de- 91 
fr d; but where the Deſire is attended with 1 
an appearance of Probability, or facility of " wn 
obtaining or effecting the thing deſir'd, this = 


pleaſing appearance of Probability, by mode- 
ating the Pain of the Deſire, and taking off 
the too great and violent Action of the pa- 
etick Nerves upon the inferior Organs, will 
throw the whole pathetick Syſtem into a 
ſirong, but eaſy, natural, equable, and uni- 
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the Object. 


from ſome extremely keen and ſharp Deſite, 
join'd with the Appearance of probable Suc- 
ceſs, under the neceſſity of acting for Self- 


a ſtrong ſtimulating Deſire under theſe Cu- 


that is, the Organs of Senſation and Imag- 


Reaſon : for, from this violent Perturbation} 


390 Laws of the Motion and 


form Undulation ; by which the Æquilibriun 
of the Blood being reſtor'd, the invigorating 
pleaſurable Paſſions of Love, Joy, Hope, &. 
will be raiſed: and in this caſe the Pulſe riſes, 
the natural Heat is diffus d; and by the Action 
of the pathetick Nerves upon their proper 
and reſpective Organs, the ſeveral Symptoms 
are produced, which diſcover their placid 
Emotion, under the agreeable Appearance of 


Bux the ſtrongeſt and moſt univerſal Im- 
pretiion of Motion upon the Nerves, ariſe; 


preſervation, or to avoid ſome apparent or 
apprehended preſent Deſtruction. The pro- 


digious and ſurprizing Force or Energy which 


cumſtances impreſſes upon the Nerves, would 
be altogether incredible, were we not ſuffic- 
ently convinced of it from the Actions © | 
Mad-men, and of People in a Fright. 

IN this caſe the Stimulus of Deſire being 
exceeding ſtrong, and the conſequent imprels1 
Motion univerſal, the pathetick Nerves of the 
fourth and laſt Order come to be affected; 


nation in the Brain are brought into ſuch 
ſtrong and violent Vibrations or Undulations] 
as to diſturb and pervert all the Operations of 


of the patherick Nerves in the Head and 
—_— Bra, 


Brain, Mad-men have their Imagination as 
ſtong and vivid as Senſation itſelf; what 
they imagine, they ſee and hear; and the 
Impreſſions are equally ſtrong, and the Ap- 
pearances the ſame, as if their Organs were 
immediately ſtruck by the Objects themſelves: 


convince them that the Objects of their Ima- 
gination are not real, ſeem as abſurd and un- 
reaſonable to them, as if they call'd in queſtion 
the truth of their Senſes, or deny'd the exiſt- 


reaſon they generally hate moſt their beſt 
Friends, and ſuch as they had the greateſt re- 


perſuade them out of their imaginary, and to 


yet is impoſſible. In the mean while, this 
| ftrong and deep attention to the Objects of 
their Imagination, takes them off from what 
b really exiſtent and about them: they ſee 
and judge of nothing as it really is, or as other 
Men do, but every thing looks new and odd, 
ſtrange and ſurprizing to them. In ſhort, 
by the ſtrength of their Paſſions, their Imagi- 
nation prevails over their Senſes; and perhaps 
the State they are in, cannot be better de- 
ſerib'd, than by calling it a waking Dream: 
for when they recover, they look back upon 


be awakes reflects upon the Images and Re- 
preſentations of his Dream. 


Sr FROM 
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they who contradict them, or endeayour to 


ence of preſent viſible Objects; and for this 
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ſpect for before, becauſe they endeavour to 


think and act upon common Principles, which 


what paſs'd in their Madneſs, as a Man when 
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FROM theſe violent efforts of the Senſory 
and motive Organs in the Brain, the Blogd 
flows continually with impetuoſity and irre- 
gular Surges to the Head, and is again thrown 
off as faſt by the ſtrong and forcible Action of 
the Nerves. This Emotion and Perturbation 
being maintain'd by the continued Stimulus of 
the Paſſions, and ſtrengthen'd and confirm! 
by the Heat and Efflatus of the Blood in the 
_ carotid and cervical Arterys, the vital Tide 5 
by this means raiſed, and inceſſantly kept up 
againſt the weaker Efforts of the inferior O- 
gans below the Heart: and from hence it 
comes about, that Mad-men do not need thoſe 
periodical returns of Sleep and Ret, to rai 
and recover the Ægquilibrium of the Blood, 
which are neceſſary to others: but on thecon- 
trary, they can watch almoſt continually, bear 
the extremes of Heat and Cold, and undergo 
the moſt violent Efforts of continued Motion, 
without any Senſe of Pain, or being at all 
depreſs'd, diſpirited, or fatigued. 

Now from hence we may obſerve the two 

_ contrary Extremes of the invigorating and de- 
bilitating Paſſions ; the one riſing up at laſt 
into a Mania, or raving Madneſs, and the 
other ſinking into a hypochondriack Melan- 
choly : the principal Seat of the one is the 
Brain, and of the other the Viſcera of the 
Abdomen, eſpecially the Spleen and Meſer- 
rery. The one inflames and over-heats, the 
other chills and froſts the Imagination: the il 
one hangs over the Underſtanding like a g- 
OD ney 
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ung, dazling, infatuating Light, which darts 
like flaſhes of Lightning thro' the Machine; 
che other like a thick, black and diſmal Cloud, 
Chat ſinks all the Powers of Nature into the 
[Depths and Horrors of Miſery and Deſpair. 


difcations of Motion upon the Nerves, theſe 


and hypochondriack Melancholy are produ- 
ced, will be eaſily underſtood by what has been 
ald already; but it may be of conſequence 
here to obſerve their different Effects, by a 
long continuance upon the Organs, and the 
Diſeaſes they at laſt produce, by which the 
Paſſions, to which they owe their original, are 
farther ſtrengthen'd, radicated and confirm'd. 

| Now the Blood having been long depreſs'd, 
and determin'd with too great an Impetus and 
Weight downward to the Viſcera of the Ab- 
| domen ; theſe Viſcera by an Over-ſtretch and 
Diſtenſion, muſt at laſt come to be obſtructed, 
tumefy d and ulcerated by a thick, ſalt, viſcid 
and coagulated Lymph, or Serum lodg'd up- 
on the Glands: that is, thoſe Organs will be 


2 A 


generally ſuffer firſt, yet the other Viſcera, 
particularly the Liver, Caul, Pancreas and 
Kidneys, often ſhare their Parts, and come to 
be affected after the ſame manner. Now by 


the tumefy'd, indurated, or ulcerating Glands 
u theſe Viſcera, the Blood muſt be continually 


FRO M what different Impreſſions and Mo- 


two oppoſite Conſtitutions of raging Madneſs, 


affected with a fix d, confirm'd Scurvy. In 
which caſe, tho the Spleen and Melentery | 


ach a Stimulus, which muſt be occaſion'd by 


de- 
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depreſs'd, and the vital Tide kept low, which 
muſt farther fix and ſtrengthen all the painful 
debilitating Paſſions, and confirm the Hahir 
And indeed, from this Cauſe alone, the hypo- 
chondriacal Melancholy is often produce, 
without any antecedent Irregularity or Dif. 
order of the Paſſions to bring it on: theſe 
Conſtitutions therefore mutually generate, 
ſtrengthen, and nouriſh each other. 

In like manner, the exorbitant Paſſions and 
mental Perturbations of the other Claſs, which 
too highly raiſe and exalt the Blood, and ter. 
minate in Madneſs, come at laſt to fix the 
ſame ſcorbutick Taint upon the cerebral Glands 
and Lymphaticks of the Brain; and then the 
Stimulus of the Paſſions having this additional 
material Stimulus of an hot bilious Serum fix'd 
upon the lymphatick Glands, the ſame pathe- 
tick Outrage will be hereby farther ſtreng- 
then'd, and the Madneſs confirm'd. And in 
this caſe alſo the mental Stimulus of the 
Paſſions, and the material ſcorbutick Stimulus, 
will mutually generate each other: for 25 
Madneſs brings on a cerebral Scurvy, which 
without ſeaſonable help at laſt kills; ſo a ce. 
rebral Scurvy produces a true and real Mad- 
neſs, without any antecedent Diſorder in the 
Mind. . 4 

FROM the Principles already laid down, 
all the foregoing Phznomena of the Paſſions, 


with any other that might occur to Obſer- 


vation and Experience, might eafily be „ 
counted for in particular; but that wo 
TAW 
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gray out this Propoſition to an unreaſonable 
and unneceflary Length, and I doubt not but 
che intelligent Reader will eaſily apply what 
has been ſaid in general to the particular caſes 
o which it may belong: and therefore I ſhall 
only add farther a few general Corollarys from 
Chat has been here advanc'd, by which the 
Doctrine of the Paſſions may be render'd more 
W univerſally uſeful, ſo far as it relates to the 
Province of Phyſick. i 
1. FRO M What has been obſerv'd, tis plain 
chat People of the ſofteſt and moſt delicate 
Conſtitutions, and ſuch whoſe Nerves are moſt 
8 cafily impreſs'd, and which are moſt ſuſcepti- 
| ble of Motion, muſt be chiefly ſubject to the 
ſtrength and violence of the Paſſions : and 
therefore Women and Children are generally 
more ſubject to Paſſions than Men ; and they 
exert their Rage and Tyranny upon Men, in 
proportion to the tenderneſs of their Conſti- 
| tutions, and the weakneſs of their Judgments. 
But they who have the care and management 
o Children, ought eſpecially to guard them 
Jas much as potlible againſt the Attacks and 
Impreflions of the Paſſions: for tho the 
balſions may ſeem innocent and diverting at 
rt in Children, before they have ſtrength or 
[kill enough to do much harm with them; yer 
by growing up with them, fixing their Charac- 
critics and Impreſſions upon the Conſtitution, 
and being ſown as it were 1n the firſt Rudiments 
vo! Nature, they ſtill gain ſtrength with years, 
and ſoon become infinitely miſchievous. 
| 2, FROM 
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2. FROM hence we may ſee, that a ſound 
Mind, a clear Head, and a well-ſettled Judg- 
ment, a juſt Acquaintance with human Na. 
ture, and a right Notion of human Life, arg 
the beſt guards and defence againſt the hurtfil 
deſtructive Paſſions: for the Paſſions being 
conſtantly and univerſally in all their Modif. 
cations, whether good or bad, annex d to the 
ſeveral Judgments we form concerning Good 
and Evil, 'tis certain they are never injurious, 
hurtful or miſchievous, but when they pro- 
ceed from a wrong Judgment. The wretched 
Miſtakes which Mankind are apt continually 
to run into, concerning Lite, Pleaſure and 
Happineſs, are undoubtedly the true ground 
of all the exorbitant Paſſions and their de- 
ſtructive Conſequences : a Man, without be- 
ing over-religious, might be eaſily convinced 
that Pride, Ambition, Malice, Revenge, Ava 
rice, Senſuality, and the like vicious irregular 
Deſires, can never be quieted or tamed by 
Gratification ; they are always ſtrengthend, 
ted and nouriſh'd by their Objects, till the pre- 
domuate Paſſion becomes an abſolute uncon- | 
trolable Maſter, and deſtroys a Man's Reaſon, 
Judgment and Health, together with his Virtue. 
Nothing can lay theſe evil Spirits, or appeaſe 
their Vengeance, but a reſolute Self-denual, by | 
keeping the Paſſions continually under the 
Curb and Reſtraint of Reaſon ; and a Man s 
never hurt by them, till he ſacrifices his Un- 
derſtanding, and gives himſelf up to the-Plear} 
lures and Happineſs of a Beaſt or a — : | 

| . _—— 
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BuT among all the exorbitant Paſſions, 
that Rage, Fear and Grief, which enter into 
the Conſtitution of Superſtition and falſe Re- 


ligion, are the moſt hurttul and deſtructive to 


the particular Perſons themſelves, as well as to 
Mankind in general. All Impoſtors have been 


| ever ſenſible of the Power of Fear in Reli- 


gion, and have contrived their Syſtems ac- 


| cordingly ; Vengeance without Mercy, inexo- 


rable Revenge to be executed upon all Adver- 


| farys and Gainſayers, as it is the Character 
of a Being perfectly cruel, miſchievous, and 


wicked, ſo it is the Image in which all Im- 
poſtors have ever affected to dreſs up and re- 
preſent their Deity: and from hence it hap- 
pens, that they who are once thorowly de- 
voted and enſlav'd to any ſuch Scheme of falſe 


Religion or Superſtition, preſently loſe their 


Underſtandings, and become Maniacks or Hy- 
pochondriacks : tis their buſineſs to fight in 
the dark, and to kill and deſtroy themſelves 
and one another, to gratify the Malice of their 
God, and complete the Merit of their Divi- 
nity. Such a Religion, whatever its Pretence 
be, is moſt certainly Diaboliſm ; and the God 


that Men worſhip by Rage and implacable 


Revenge, under the grievous Fears and Ap- 
prehenſions of his Power only, without Wiſ- 

dom or Goodneſs, is no other than the Devil. 
3. Wx may conclude likewiſe, from what 
has been here obſerved and advanced, that no- 
thing is more neceſſary to keep the Paſſions 
Under the Moderation, — and 
| Om 
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Command of Reaſon, than continual Fn. 
| ployment and Exerciſe, in the purſuit of ſome 
„ great, generous and virtuous End: by this alone 
If a Man will be capable of anſwering the deſign 
of his Being, and of ſecuring to himſelf all the 
innocent and valuable Pleaſures and Enjoy 
ments of Nature. All the Paſſions come with 
their full force upon the Idle, as having no- 
thing to divert or bear off the blow ; but 
when they find a Man otherwiſe employ, | 
they miſs their mark, and either never affect 
him at all, or ſtrike him but weakly, at 
random, and with a force that is eaſily di- 
verted another way. In ſhort, Buſineſs is the 
true Elixir of Health, for the Mind as well a; | 
for the Body, and one of the greateſt and moſt 


ſovereign Preſervatives againſt deſtruQtve 
Paſſions and Diſeaſes. 


The End of the SECOND PART. 
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Containing the primary and chief In- 


Diſeaſes, Problematically propos d 
and Mechanically reſolv d. 


PROPOSITION L 


O explain the morbifich Conſtitutions, 


5M and Diſpoſition of the Blood. 


25 
1 


THE E Blood differs in different Perſons, and 


reſpeft to its e 4 elecity, Fluxility, 
Denſity, 
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5 75 4s depending on the different State 


in the ſame Perſon at different Times, with 
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Denſity, Serofity, Solubility and Dire#ion, ir | 


particular Determination, 


Ts difficult to determine exactly the ab. 
ſolute quantity of Blood in a human Body ; 
but 'tis certain that this Quantity muſt be 
much greater than has been commonly ſup- 
poſed, and that all the Trials made by bleed. | 


ing ſeveral Creatures to death, and computing 


the quantity of Blood in other Bodys, in pro- | 
portion to the Weights, mult be fallacious : | 
for tis probable that at leaſt + of the quantity | 
of Blood contain'd in an animal Body, is con- | 
tinually paſſing the Capillarys and ſmall Veſ. | 
ſels in the glandular and muſcular Fleſh: and } 


this Blood can never be drawn off by any quick 


Diſcharge from cutting the large Veſlels, for | 
in this caſe, the large and open Veſſels are 
empty'd faſter than they can be ſupply'd, and 
fill'd again from the capillary and ſmall Vel- ! 
ſels; and the large Veſſels being empry'd, from | 
the conſequent Defect of Blood at the Heart, 
the Animal falls into Convulſions and dies, 
and the Circulation ſtops, while the far greater | 

Part of the Blood muſt be ſuppos'd to ſtagnate WF 


in the ſmall Pipes and Capillarys. 


Bes1DEs, it cannot be doubted but the 
natural and due quantity of Blood is very | 
different in different Conſtitutions, and under | 
the various Circumſtances of animal Lite. | 
Women and Children have proportionally | 
more Blood than Men; and in general, the 
more ſoft, delicate, and tender the Conſtitu- 
tion, 
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tion, the greater is the quantity of Blood and 
Fluids in proportion to the Solids. 

Bur this is a Speculation of no great con- 
ſequence : for tho the abſolute Quantity is 
hard to be determin'd, yet the relative Quan- 
tity, as redundant or defective, may eaſily be 
diſcover'd ; and this is all that the Phyſician 
is concern'd about. And here the Symptoms 
of Exceſs or Defect, of an Over-repletion or 
Depletion in the Blood-Veſſels, are ſo very 


obvious, that they need not particularly be 


infiſted on; only one thing it will be neceſſary 
to remark, that a Phyſician ought to be very 


cautious that he does not miſtake every o- 


caſional Fluſh or Tide of the Blood to the 
Head, for a general Plethora of the Blood- 
Veſſels : for theſe Tides and Fluſhings are 


very common in many Caſes, where there is 


yet no Blood to ſpare ; and in which when- 
ever Bleeding is haſtily reſolv'd upon, it is cer- 
tainly attended with future ill Conſequences, 
much greater than the preſent Benefit receiy'd. 


TAE morbifick Exceſs, or Defect of the 
Blood's Velocity, is as remarkable as that of 


its Quantity; but this can only be judg'd of 


from the natural ſtate of the Pulſe in Health, 
which is different in different Conſtitutions: 
the ordinary number of Pulſations in a Mi- 
nute, is from 70 to 80, under a ſtate of 
Waking and moderate Heat; and from 80 to 
96, during the time of Sleep. . 
TEE Velocity of the Blood (to which its 
Momentum is proportional) is ever in a Ratio 
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compounded of the frequency of the Pulſe, 


and the magnitude or quantity of the Stroke: 
and conſequently when the number of Pul(a- 


tions in a given Time, and the quantity of the 


Stroke are reciprocally proportional; or where 


one is increas'd as the other is diminiſh'd, the | 


Velocity will remain the ſame. Tis well 


known that a certain Quantity of Blood thrown 
into the Arterys at every Syſtole or Contraction 


of the Heart, occaſions the Pulſe: now this | 


quantity thrown into the Arterys at every Con- 


traction of the Heart may be greater or leſs, | 
while the number of Pulſations in a given | 
Time, or the frequency of the Pulſe con- 
tinues the fame : from whence tis evident, | 
that the Blood may move ſwifter or ſlower | 
thro' the Veſſels; that is, the Velocity may | 
be greater or leſs, while the number of Palſa- 
tions 15 the ſame. But tho the diſtance be- | 
_ tween the Puliations may not be alter'd, yet 
the magnitude of the Stroke or ſtrength of 
the Pulſe, muſt neceſſarily be proportional to 
the quantity of Blood thrown into the Arterys; | 
by which the Sides of their Veſſels are driven 
outward, and which is the only cauſe of the 
Pulſe. On the other hand, where the quan- 
tity of Blood thrown into the Arterys at every | 
Syſtole continues the fame, the abſolute Quan 
tity paſſing in a given Time, muſt be propor- 
tional to the frequency of the Pulſe, or the 
number of Pulſations in the Time given: and} 
therefore the abſolute Velocity muſt be pro- 
portional to both theſe conjunctly, or is 15 1 

— ” ation 
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Ratio compounded of the frequency of the 


Pulſe, and the magnitude of the Stroke. 
Ir is therefore a great miſtake in thoſe who 
judge of the Velocity of the Blood only by the 


frequency or quickneſs of the Pulſe, as if a 


quick Pulſe always indicated an increas'd Ve- 
locity, and vice ver/a; and conſequently they 
have been much miſtaken, who have defin'd 


a Fever by an increas'd Velocity of the Blood: 


for nothing can be more manifeſt to Experi- 
ence than this, that the Velocity of the Blood 
may be increas'd extremely without a Fever ; 
and on the contrary, this Velocity, during a 
Fever, is often very much diminiſh'd, as ap- 
pears from the weakneſs of the Pulſe, tho it 
may be very quick, and even tremulating. 

THERE 1s one very remarkable difference 
Jof the Pulſe, which it may be neceſſary to ob- 
C frve here; and that is the Diſtinction between 
alarge or full, and a thin or ſmall Pulſe : ei- 
ther of theſe may be ſtrong or weak, and by 
areciprocal Proportion may ſo balance each 
other, as to retain the ſame magnitude or 
quantity of the Stroke in both ; that is, the 
Velocity of the Blood under a large, full, and 
weak Pulſe, may be the ſame as under a ſmall, 
but ſtrong and ſmart Pulſe. 2 

TH x Coats of the Veſſels being ſometimes 
fry much diſtended by the great quantity of 
Blood thrown into the Arterys at every Syſtole, 


f te Pulſe hereby becomes flow, and the Blood 


Waves or undulates thro' the Veſſels, in a full, 
Iwelling, but flow Tide. This is commonly 


Pd 2 the 
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the lethargick and apoplectick Pulſe; and the 
ſame kind of Pulte diſcovers itſelf in the Plex 
ſurable Paſſions, eſpecially thoſe of Love and 
| Joy, when very ſtrong and ſenſible ; and in ; 
very ſudden exceſſive Emotion of Joy, the 
Pulte riſes and {wells extremely, and then fink 
all at once, and the Perſon ſometimes expire 
in a Deliguium. 

Ox the other hand, a very thin and ſmall 
Pulſe is often extremely ſmart and ſtrong, and 
the Blood is driven ſwiftly forward, while the 
contractive Power of the Nerves is very great, 
ſo as to reſiſt any great Diftenfion or Enlarge- 
ment of the Blood-Veſſels: and this fort of 
Pulſe may generally be obſerv'd in Mad-men, 
and in thoſe who acquire an extraordinanfi 
Strength and Activity, when made deſperate 
by a Fright, or ſet upon Action by the ap- 
pearance of ſome preſent preſſing Necefiny 
tor Self-preſervation. 


3. ANOTHER different State or Diſpoſi- he 
tion of the Blood, is its greater or leſs degree] th 
of Fluxility and Viſcidity: tis manifeſt that M 
the Blood, on the one hand, may have i 
parts too intimarely ſeparated, divided, at- 
nuated and fluxiliz d; or on the contrary, 15 
there may be a too ſtrong and cloſe Coheſion 
of the Parts of the Blood, ſo as to render tie 
Maſs extremely thick, viſcous, and tenacious + 


The firſt of theſe morbifick Conſtitutions diſ 
poſes the Blood to a too quick, eaſy, and repid 
Motion, and ſometimes diſſolves and fulc: 
to duck à degree, that the Globules or Cray 

* ſamentun 
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ſamentum paſſes together with the Serum thro' 
the glandular Strainers, and occaſions bloody 

| Secretions, as in malignant and peſtilenrial 
Fevers : but the other viſcid cohefive ſtate of 
the Blood, renders it unapt for Motion, and 
diſpoſes it to ſtick and lodge upon the Ca- 
pillarys, and glandular Lymphaticks or A- 
queducts. 5 
IJ. ANoTHER different State or Conſtitu- 

tion of the Blood depends on its ſpecifick 
| Gravity, or the various degrees of its Rare- 
faction and Condenſation. This Conſtitution 
depends intirely on the ſeveral degrees of Heat 
in the Blood; for as the natural Heat riſes too 
high or finks too low, the Blood will in con- 
ſequence be either too much rarefy'd or too 
much condens'd : and the confideration of 
this is of ſuch importance, that a Phyſician 
can do nothing as he ought without it. For 
in the former caſe, where the Blood is over- 
heated and rarefy'd, the expanſive Force of 
the elementary Fire and Air contain'd in the 
Maſs, prevails over the corpuſcular Attraction; 
and then by the coagulating Power of Hear 
upon the Serum, and its too intimate Mixture 
and Coheſion with the Craſſamentum, the 
Lymph which ſhould form the Secretions, 
cannot be ſeparated, but the Serum is as it 
were abſorb'd, imbib'd, or ſuck d up in rhe 
Wl oamentum; in conſequence of which, 
be natural Secretions mult necetlarily be 
I mini(h'd, 
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| Now in this caſe, if the expanſive Force 
of the heated rarefy d Blood be too ſtrong for 
the contracting reſtitutive Power of the Neryeg, 
as it uſually happens, this muſt break and de. 
ſtroy the Æquilibrium of the circulating Blood; 
and the Aguilibrium being thus broken, and 
the lympharick Secretions at the ſame time | 
extremely leſſen d, or quite ſuſpended, a Fever 
muſt enſue, of ſome ſort or other, and more 
or leſs inflammatory, according to the degrees | 
of Heat in the Blood, and conſequent Suſpen- 
ſion or Interruption of the lymphatick Secre- | 
tions. But if by means of ſome violent Paſ. 
fion, or other Stimulus upon the Nerves, their | 
contracting reſtitutive Power is kept up and | 
maintain'd, ſo as ſufficiently to reſiſt the ex- 
te L force of the heated rarefy'd Blood; 
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e Lymph in this caſe will paſs off in a | 
greater Quantity, tho in a Quantity leſs than | 
what is natural, the conſequence of which | 
will be a Mania or Madneſs, which is Phrenſy M 
or Delirium without a Fever. q 

T E oppoſite Conſtitution to this, is where | 
the Blood is immoderately cool'd and con- 
dens d; in this caſe, the corpuſcular Attraction 
prevails over the expanſive Force, and the & 
rum hereby being over-thinn'd and fluxiliz d 
is ſeparated too faſt, and thrown off in im- 
moderate Quantitys upon the Glands and 
Lymphaticks: now from hence, if upon any 
occaſion the urinary Drains happen to be ob- 
ſtructed, a ſurcharge of Serum upon the Gland$ 
and Lymphaticks muſt ſoon be the con- 
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quence, and a Dropſy will enſue, But in caſe 
the fluid Parts of the Urine paſs freely enough, 
and only the groſſer Recrements, Salts, and 
Sabula are kept back; theſe, being thrown 
upon the ſeveral Organs, ſometimes in one 
Part and ſometimes in another, will produce 
the ſeveral Symptoms and Appearances of the 
Scurvy ; which morbifick Conſtitution "—_ 
been conſider d already, Prop. 13. Part II. 
I need not farther infiſt on it here. And how 
this morbid State may raiſe and bring on the 
ſeveral Species and Phænomena of ſcorbutick 
or glandular Fevers, has been already, as I 
preſume, art leaſt ſufficiently explain'd. 

FROM all which I may make this general 
Obſervation ; Thar 'tis a thing of great con- 
ſequence to a Phyſician, not only in Fevers 
but in all other Diſeaſes, to watch carefully 
the various Turns and Interchanges of Nature 
with reſpe& to Heat and Cold, upon which 
the preſent ſtare and diſpoſition of the Blood, 
as to Rarefaction or Condenſation, will de- 
pend ; and as one or the other of theſe ſhall 
happen to prevail, whether conſtitutionally 
or by accident, fo the general Method ought 
accordingly to be either cooling, refrigerating 
and condenſing, or warming, raiſing, and in- 
vigorating. Bur, Os 


5. Tre State and Conſtitution of the Blood 


differs alſo with reſpe& to its Seroſity and 
Oleoſity; that is, with regard to the different 
quantity and proportion of the Serum and 
Craſſamentum in the mix d Maſs, 
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Tur Craſſamentum which ſubſides in the 
Porringer when Blood has been drawn off 


is generally 7 of the whole Maſs, or equal in 


Quantity to the Serum which ſwims above it; 
this is its moſt natural and ordinary Quantity, 
and where it is found in a proportion very 
different from this, whether in Exceſs or 
Defect, the Conſtitution becomes morbifick. 
And becauſe the principal Heat, Vigour and 
Efflatus of the Blood conſiſt in the Craſſamen- 
tum, by reaſon of the great proportion of Oil 


and volatile Salts with which it abounds; | 


therefore from the proportion of the Craſſa- 
mentum to the Serum, the heat of the Conſti- 


tution may be judg'd of: which is either Ml 
greater or leſs, exceſſive or defective, accor- 


ding to the greater or leſſer quantity and pro- 


portion cf the Craſſamentum in the Blood. 
"Tis true indeed, that where the quantity of | 
the Ciaſſamentum in proportion to the Serum is 
very great and exceſſive, and but little Serum | 
will ſeparate from the Blood by long ſtanding; | 
the Conſtitution will be weak, and all the 
animal Powers low and languid : yet {till a | 
continual troubleſom Heat, great difficulty of 
| Breathing, and hot, ſuffocating, inflammatory | 
Pains coming on by any little Motion or Ex- | 
erciſe, will be the conſtant Symptoms and In- 
dications of ſuch a ſtate and diſpoſition of the | 


Blood. 


ON the other hand, an exceſſive quantity 
of the Serum, in proportion to the Craſſamen- 
tum, brings on, or diſpoſes to all thoſe Dy | 
| eaſes 
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eaſes which are attended with a ſinking, lan- 
guid, debilitating coldneſs of Conſtitution. 

6. B the ſolubility of the Blood, I under- 
and that Quality or Tendency in the Serum 
and Craſſamentum, by which they are diſpoſed 
to ſeparate and diſengage from each other, 
when the Blood comes to ſtand and cool in a 
Baſon or a Porringer. Tis well known that 
when Blood is taken off, it muſt frequently 
ſtand a long time at reſt, and in a cold place, 
before its Principles can diſunite ſo as to effect 


a perfect ſeparation of the Serum from the 


Craſſamentum; and yet at laſt, when the Se- 
paration is made, there may be a ſufficient 
quantity of Serum, and perhaps a greater pro- 
portion than ordinary; whereas at other times, 
this Separation ſhall be quickly made, and the 
Solution effected after a ſhort time of ſtanding 
and in a warmer Air. 
EvERY one mult have obſerved theſe dif- 
ferent Phænomena in the Separation or Solu- 
tion of the Serum and Craſſamentum; and the 
principal reaſon of this difference, is plainly 
the different Degrees of Heat to which the 
Blood is ſubject, the Globules being much 
more rarefy'd and expanded at one time than 
at another : and therefore as the arterial Blood 
being hotter, is longer in effecting this Sepa- 
ration than the venal ; ſo in a high inflam- 
matory Fever, the venal Blood requires a con- 
lderable time of ſtanding in a cool place, be- 


tore it can throw off its Serum: but in a cold 


condenſative State and Diſpoſition of the 
Blood, 
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Blood, this Separation or Solution is procured 
almoſt preſently ; for 'tis plain that the more 
the Globules are heated, expanded, and en- 
larg'd, the nearer they will come in ſpecifick 
Gravity to the Serum, and conſequently retain | 
any given Poſition in it: beſides, the greater 
the expanſive Force is which has been im- 
preſs d upon theſe Globules, the more the cor- 
puſcular Attraction of their Parts muſt be re- 
ſiſted and retarded, which muſt reſiſt and re- 
tard their Union, Coheſion and Subſidence. 
FROM this difference therefore in the Se- 
paration or Solution of the Serum and Craſſa- 
mentum, the different Proportions of the ex- | 
panſive and attractive Forces, and conſequent- 
ly the different ſtate and degrees of the na- 
tural Heat, in Fevers and other Diſeaſes, ma 
be rationally determin'd and judg'd of: and | 
this ſhews of what conſequence it is to a Phy- | 
fician, in moſt caſes, to take at firſt a little | 
Blood, that he may be enabled to judge of its 
State and Conſtitution, whether there be any | 
other occaſion for Bleeding or not ; for as this | 
can do no harm, ſo it may often be of great | 
ule. — Mm 
THERE is, however, another partial cauſe 
of this different Solubility in the Blood, be- 
ſides the different Degrees of its Heat and 
Rarefaction, and that is the different propot- 
tion of the Serum to the Craſſamentum: for 
where the Serum bears but a very ſmall pro- 
portion, it will cohere the more ſtrongly with 
the Craſſamentum, and be ſeparated with the | 
| greater f 
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greater difficulty. Beſides, where there is but 
a ſmall quantity of Serum, it will be ſtrongly 
tinged with the Oils and Salts of the Craſſa- 
mentum, Which will render it nearly of the 
fame ſpecifick Gravity, and conſequently re- 
tard or hinder its Separation. But indeed, 
where there is this abounding of the Craſſa- 

mentum in the Blood, there is for the moſt part 
a proportionally abounding Heat; and there- 
fore this caſe 1s almoſt coincident with the 
former, tho not perfectly the ſame. 

7. TH Conſideration of the different Di- 
rections, or determinate Motion of the circu- 
lating Blood, is a matter of great conſequence: 
for tho the Blood continually circulates, and is 

diſpens d from the Heart thro' the Arterys to 
all the Parts, yet a Man would be very much 
miſtaken, who ſhould imagine that all the 
Parts and Organs to which the Blood is diſ- 
pens'd continually, receive their due propor- 
tion and ſhare, and that this Circulation is al- 
ways equable and uniform. All Phyſicians 
know to what great Irregularitys the Blood is bi 
liable in its different Direction and Determina- | 
tion; and enough has been ſaid already of that | 
great, general, and moſt remarkable difference 
in Motion and Direction of the Blood, with 1 
reſpect to its occaſional and various Afflux or 1 
Reflux to and from the Head. Any conſide- 
rable Stimulus will derive the Blood in larger 
quantitys to the ſtimulated part, which muſt 
break and interrupt the Æguilibrium and Uni- 
formity of its Circulation: and from hence it 

comes 
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comes about, that a great part of a true and 
regular Practice, conſiſts in deriving, revulſing, 
and variouſly directing and determining the 
Blood, in order to recover its Æquilibrium and 
due Circulation. | 
THESE are the ſeveral Appearances and 
Phænomena which chiefly come under the con- 
ſideration of a Phyſician, with regard to the 
various and different ſtate, conſtitution, tex- 
ture and diſpoſition of the Blood; and as theſe | 
are all ſenſible Qualitys, their Effects muſt be 
accordingly great and ſenſible. | 
FROM the ſeveral prevailing Compoſitions, | 
or Combinations of theſe Qualifications and 
different Diſpoſitions of the vital Fluid, vari- 
ous compound Conſtitutions will ariſe, requi- | 
ring a different Method and Procedure: thus 
for inſtance, either a hot and rarefy' d, or | 
cool condens d ſtate of the Blood may be at- 
tended with great viſcidity and tenacity of the 
Parts, or on the contrary with an immoderate } 
fluxility and tenuity; in which the natural co- | 
heſive or balſamick Quality of the Blood may 
be leſſen d, and in a great meaſure loſt. And 
from hence there will ariſe four different 
Conſtitutions, the obſervation and right un- 
derſtanding of which, will be of great con- 
ſequence; namely, a rarefy'd Viſcidity, and 
a rarefy'd Fluxility ; a denſe Viſcidity, anda } 
denſe Fluxility. The farther Conſideration 
of which, and their different Conſequences, 
will fall under ſome of the following Propo- 


fitions. | 
PROPO- 
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PROFOSITION IL 
TO cool, dilute and attenuate the Blood. 


Tur too great heat and viſcidity of the 
Blood, is one of its moſt generally prevailing 
morbifick Conſtitutions ; eſpecially in ſuch 
a Country as ours, abounding with all the 
Temptations to, and Proviſions for Eaſe and 
Luxury; for this morbid ſtate of the Blood is 
certainly brought on for the moſt part by 
drinking too freely of hot, ſpirituous, inflam- 
mable Liquors, and feeding plentifully on 
things which contain a large Proportion of 
volatile oily Salts ; ſuch as fleſh Meats half 
boil'd or roaſted, eaten in their red blood 
Gravy, and all hot, ſpicy and high-ſeaſon'd 
Broths, Sauces or other Foods. 
| THrx Blood being thus over-heated and 
rarefy'd, the Serum 1s in conſequence thicken'd, 
coagulated and turned into a ſort of Gelly ; 
by which means it muſt be render'd unfit for 
Motion, cohere too ſtrongly with the Craſſa- 
mentum, and paſs but ſlowly thro' the Lym- 
phaticks and glandular Strainers. 

In this State and Diſpoſition of the Blood, 
the thicker and more viſcid Parts of the Serum 
muſt needs lodge upon the Lymphaticks and 


common Receptacles of the Glands, till they 


are gradually fill'd up, obſtructed, tumety'd, 
and preternaturally diſtended. From which 
gradual obſtruction of the Glands, and dimi- 
niſh d or intercepted circulation of the e 

vids, 
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Fluids, the heat and viſcidity of the Blood 
{till increaſe, till the vital Flame raiſed too 
high, is ſuddenly extinguiſh'd in the cold 
Embraces of Death. l 
Tus morbid ſtate of the Blood, and al! 
its evil Symptoms, are exceedingly heightend 
and aggravated by a ſedentary Life, or the 
want of ſufficient Motion and Exerciſe. For 
while the natural Action of the muſcular Fl. 
brille, is either not at all or but little affiſted 
and promoted by voluntary Motion, the Glands | 
and their common Receptacles muſt be the 
ſooner ſtuffed up and obſtructed ; and the Cir- | 
culation of the Lymph, that great and power- | 
ful means by which Nature continually cools | 
and dilutes the Blood, will in a ſhort time be 
fuſpended. By this interrupted Circulation of | 
the Lymph, the natural Heat being rais'd too | 
high, a Fever will enſue ; which after ſuch a | 
general and obſtinate obſtruction of the Lym- 
phaticks muſt prove incurable. 3 
FRO M this account of the Cauſes, tis evi- | 
dent that Temperance and Exerciſe muft be 
neceſſary and effential to the Cure. No Me- 
dicines can be of much uſe where a Man will 
not govern his Appetites by Reaſon, and em- 
ploy the Powers and Inſtruments which God 
has given him for Exerciſe and voluntary 
Motion. 3 
AMONò all Liquors, Water is beyond con- 
troverſy the moſt excellent and effectual to 
cool and dilute the Blood, to waſh off the Viſci- 
ditys and obſtructing Coheſions of the ant, 
an 
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and to keep the animal Fluids in a due ſtate of 
Fluxility and Motion : and therefore this had 
doubtleſs been ſtill retain'd as the common 
Drink of Mankind, had not the abuſe of Rea- 
fon in artificial Intemperance prevail'd fo far, 
as to ſet aſide one of the main Principles and 
greateſt Preſervatives of Health: 

Trax proper time for cooling and diluting 
the Blood, is in the Morning or before Dinner: 
for ſince all the expurgatory Secretions, and 
particularly the ſalival and urinary Diſcharges, 
are leſſen d during a ſtate of Sleep; thoſe 
Glands, by reaſon of the flower Motion of 
their ſecreted Liquors, contract a Foulneſs 
from certain Portions of a thick, viſcid, or 


ſlimy Serum, left behind, and ſticking or ad- 


hering to them. Now to waſh off theſe viſcid 
Recrements collected during the time of Sleep, 
diluting in the Morning is of the greateſt con- 
ſequence, and what ought not to be diſpens'd 
with by thoſe who have ; 
their Health. To whic purpoſe, a large 
Glaſs or two of good ſoft Water from marly 
or chalky Springs, drank firſt in the Morning, 
a Breakfaſt upon Water-gruel, Milk-porridge, 
green Tea, or ſome ſuch-hke cooling diluting 


Method, is exceedingly beneficial. If any 


thing ſtronger be taken in a Morning, the beſt 
Seaſon for it is a little before Dinner, at which 
time a Glaſs of White-wine, or even a 
Draught of fine thin Ale, where a Faintneſs 
or too great Depreſſion calls for it, may be 
allow d; but otherwiſe it is much better _ 

2 ted. 


— 4 


juſt concern for 
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ted. And for ſuch as inſtead of this cool. 
ing diluting Method, begin in the Morning i 
upon Drams and ſtrong Liquors, and indulge 
themſelves in this Practice till they have made 
it in a manner neceſſary to raiſe and keep up 
their Strength and Spirits; when Matters are 
brought to this paſs, the beſt Advice that can 
be given a Man, is, to ſettle his Affairs, ſince 
his Days may be eaſily numbered, and his time 
in this World cannot be long. | 
WH Ar has been here ſaid, is chiefly to be 
underſtood by way of Prevention, in thoſe who | 
have hitherto retain'd a tolerable ſtate of | 
Health. But where this morbid State has | 
been long fix d, and deeply radicated, till the | 
Lymphatics and glandular Receſſes areſtrong- | 
ly and obſtinately obſtructed by hard compact 
Concretions of the Serum, mic d with the Salts Wh 
and ſabulous Recrements of the Blood; in this 
caſe, I ſay, all the cooling and diluting in the | 
World, by any of the common Methods, wil! 
aot be ſufficient. Here therefore ſome power- | 
ful effectual Deobſtruents muſt be made uſe of, | 
ſuch as may be ſufficient to diſſolve, attenuate I 
and carry off the viſcid indurated Concretions | 
in the Glands. And to ſpeak imparually, 1 } 
know but one thing in the World that is ca- 
pable of doing this with any great certainty or | 
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ſucceſs, and that is Mercury: the milder Pre- 
paration of which, given in moderate Doſes, 
and long continued, ſo as not ſenſibly to affect 
the Stomach and firſt Paſſages, nor procure 
any conſiderable ſenſible Eyacuation, will do 

5 wonder 8 : 
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wonders in all glandular caſes, and ſuch as 
would be altogether incredible, were not the 
Effects ſufficiently confirmed by Experience. 

I xNow it is an Opinion ptetty much pre- 
railing, that very weak People, eſpecially the 
Hypochondriacal and Hyſterical, cannot bear 
the uſe of Mercury ; and that this Mineral 
being inimical to the Nerves, ought not to be 
giren in nervous caſes: but it is not yet well 


agreed, what Diſeaſes ate or are not truly and 


properly nervous. Almoſt all Diſeaſes have 


been attributed to the irregular Motion of the 


animal Spirits; and all Diſeaſes proceeding 


from the Spirits muſt, I ſuppoſe, be nervous: 


In the mean while, beſides what has been ſaid 
Prop. 13. Part II. it might be eaſily demon- 
ſtrated farther, by other numerous Obſerva- 


W tions and Experiments, were it neceſſary, that 


moſt of thoſe Diſeaſes which have been pecu- 
larly call'd Nervous, are owing to certain Ob- 
ſtructions, Tumors and Eroſions of the glan- 
(ular Organs or Bowels contain'd in the Tho- 
taxand Abdomen; and that the Matter of cheſe 


Obſtructions is often of ſuch a nature, that 


nothing but Mercury can diſſolve, attenuate 


and diſcuſs it. Every body knows the egregi- 


ous Power of Mercury, in diſſolving and diſ- 
cuſſing the Tumors, Concretions and Indura- 
tons of the Glands, both in its outward Appli- 
cation and inward Uſe : and if we muſt nor 
ule the moſt effectual Deobſtruent to remove 
the moſt obſtinate Obſtructions, I think we 
might juſt to as good purpole do nothing at all. 
E e | As 


- 
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As to what 1s alledg'd, that Mercury j; 
hurtful to the Nerves, I am clearly and exPe- 
rimentally perſuaded, that this Enmity to the | 
Nerves proceeds not from the bare Uſe, but 
from the Abuſe and injudicious Management 8 
of it. For my own part, I have conſtantly | 
uſed it in ſuch a manner as to do no injury at 
leaſt, and for the moſt part with good ſucceſs 
in ſuch chronick caſes as are commonly rec- 
kon'd. moſt peculiarly nervous. And there- | 
fore I look upon this Objection of Mercury be- | 
ing injurious to the Nerves, to be of no con- 
ſequence at all, unleſs it ſhould be thought | 
that the Miſchief enſuing from the Abuſe of a | 
thing, can be a good Argument againft the | 
right and beneficial Uſe of it: and indeed 
there are ſome mere Quacks, otherwiſe Men 
of no conſequence at all, who yet from their 
Performances by Mercury in a flow, gradual Y 
way of giving it, ſo as not to injure the Sto- 
mach and firſt Paſſages, are a Shame to Learn- 
ing and regular Practice. 1 

THE Reaſon of this Effect of Mercury, as 
the greateſt and moſt powerful Deobſtruent, or 
the manner of its Operation as ſuch, is very 
evident from its ſenſible and moſt obvious Qua- 
litys; namely, its Weight, Fluxility, and} 
minute Diſcerpibility of its Parts, or Aptneſs 
to rarefy, diffuſe and expand itſelf upon 4 
ſmall degree of Heat. And ſuch is the c- 
treme Diſcerpibility, or Minuteneſs of Pers 
into which this ſurprizing mineral Fluid 8 
capable of being divided, that notwitliſtandusg 
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ics great Weight and Denſity, which is to 


Water as 14 to 1, yet by a ſmall degree of 


Heat, it becomes as volatile and expanſive as 
the fineſt Spirit or moſt volatile Salt. From 
theſe Propertys, when Mercury is convey'd 


into the Blood and mix'd with the circulating 


Maſs, it will, according to the different man- 
ner of giving it, and the different Rate and 


diſpoſition of the animal Machine, be at- 


tended with the following Conſequences. - 

1. WHEN it is exhibited ſlowly, and in 
ſmall quantitys, being minutely divided, ra- 
refy'd, and equally diffuſed thro' the whole 
Maſs, it muſt paſs off uniformly and propor- 
tionally with all the Secretions, ſo far as theſe 


decretions are equally free and open, or where 


the Reſiſtance is every where equal : and in 
this caſe the effect of the Mercury will be only 


by its greater motive Force to increaſe the Ve- 
locity and Moment of the Blood, and thereby 
to augment all the Secretions in the ſame pro- 


portion. But when the Reſiſtance is unequal, 
the greateſt Quantitys muſt paſs in a given 
time thro' thoſe Pipes or Canals where the 
Reſiſtance is leaſt ; which is a Property in 


common to this with all other Fluids. 


2. WEN Mercury is given in large Doſes, 
or frequently repeated, ſo as to throw a con- 
ſiderable Quantity of it into the Blood in a 
ſhort time, it will not be capable in this caſe of 


rarefying and diffuſing itſelf gradually and 


uniformly, as where it is given ſlowly and in 
{mall Quantitys ; but its ſudden Rarefaction 
: 4 - and 
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and extreme Volatility acquir'd by the natural 
Heat, muſt determine its principal Force and 
Efficacy upward ; that is, it muſt riſe in 4 
ſtrong plentiful Steam or Vapour'to the Head, 
and be thrown off by the ſalival Glands: and 
this not only as theſe Glands are ſituated in the 
ſuperior Part of the Body, to which the Mer- 
cury by a ſudden Rarefa&ion, and before it 
can have time to diffuſe itſelf, muſt neceſſarily 
riſe ; but likewiſe as theſe Glands are more 
free and open than moſt others, and continual- 
ly diſcharging an eaſy flow'of the Saliva. I 
3- WuEN Mercury is convey'd or carryd | 
into the Blood ſlowly and gradually, fo as to 
give it time to diftuſe itſelf pretty equably and 


_ uniformly, tho the greateſt Quantitys in a gi- | 


ven time will paſs thro' thoſe Glands which are 
moſt free and open, or where the Reſiſtance is | 
leaſt; yet its principal and moſt ſenſible Effects 
will be upon ſuch Glands as are moſt ob- | 
ſtructed, or where the Reſiſtance is greateſt. | 
For let us ſuppoſe any particular Gland to be 
obſtructed, with a thick, viſcid and ftrongly | 
cohering Matter, fo that the Blood and Lymph | 


in their natural courſe of Circulation cannot 


paſs; and let us ſuppoſe at the ſame time this 


Circulating Blood and Lymph to be repleniſh'd | 


and diffus'd with a certain Quantity and Pro- 


portion of Mercury: then 'tis plain, that the 
Mercury contain'd in and diffus'd thro' the 
Blood and Lymph, being indu'd with a greater 
Momentum Motus, and a ſtronger corpuſculat } 
Attraction, by reaſon of the Smallneſs and | 

| Denſity 
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Denſity of its Parts, will paſs where the Blood 
and Lymph cannot: and conſequently. the 
Mercury, by its greater moving Force and 
ſtronger corpuſcular Attraction, will penetrate 
into the viſcid cohering Matter of the ob- 
ſtructed Glands, and be retain'd in it till it is 
accumulated in ſuch a Quantity and Propor- 
tion as to be capable of diſſolving the viſcid, 
cohering, obſtructing Matter, and puſhing or 
driving it forwards into the larger and more 
open Veſſels. | 
To a greater Quantity of Mercury there- 
fore in a given time will paſs thro' the open 
and unobſtructed Glands, yet in a longer time 
a greater Quantity will be retain'd and accu- 
mulated in the obſtructed Glands, till the 
great Quantity of the retain'd Mercury, partly 
by its rarefying expanſive Force deſtroying the 
corpuſcular Attraction and diſſolving the viſcid 


Coheſion, and partly by its greater projectile 


Force, cleanſes and throws out the obſtructing 
Matter from the Glands and ſmall Veſſels into 
the large and more open Canals, where it is 
diſpoſed and prepar'd to be carry'd off thro' 
the ſeveral Emunctorys by the natural Eva- 
cuations. 


4. Wren a Subſtance of ſuch Force and 
Efficacy as Mercury, is thrown ſuddenly, in 


great quantitys, and with violence, upon any 
of the Glands, it muſt needs be extremely 
hurtful and miſchievous ; for in this caſe the 
ſudden Rarefaction, expanſive Force, and vio- 
lent Efforts of the Mercury, rous'd and excited 
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into Action by the natural Heat, muſt over. 
ſtretch the nervous motive Fibrillæ, ſuſpend | 
their Action, and quite break, diſſolve, and 
deſtroy the natural Structure and Conforma- 
tion of the Parts; and the Structure and Or- 
ganization of the Solids being thus broken and 
deſtroy' d, the Fluids muſt ſtagnate, corrupt 
and putrefy in the Organs, and the Obſtructions 
become inveterate and incurable. 

HENCE it is that they who have been too 
ſeverely treated with Mercury in the Lues Je. 
nerea, are very often made more deplorable 
Victims to the Fury of the Medicine than to 
that of the Diſeaſe; and a Diſtemper which 
ſcarce deſerves a Cure, isrender'd uncapable of 
any. I know that the unhappy in this caſe are 
generally impatient of Delay, and eager for a | 
ſpeedy Cure; but the Event ſeldom anſwers | 
their Expectations, and a little preſent haſty 
Relief is for the moſt part follow'd with 2 | 
long tram of hopeleſs and remedileſs Evils, | 
which might have been prevented by a more | 
rational and deliberate Method. I 

5. TEE mildeſt Preparations of Mercury, | 
and ſuch as will not ſalivate at all, as Æthiops 
Mineral, Cinnabar, or the like, when given 
too faſt, or in too great Quantitys, are often 
attended with very bad Conſequences, as los | 

of Appetite, violent Cholicks, Diarrhæas, Ero- | 
fions of the Stomach, Inteſtines, &c. and all | 
theſe ill Conſequences are ſtill more dangerous | 
from its ſtronger Preparations, when given 


afier the ſame manner; for by this means 4 
0 : | : þ C f 
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the ſalutary beneficial Effects or the Mercury 
upon the remote Glands are eluded and pre- 
vented, while an otherwiſe moſt excellent 
Medicine is converted into a Poiſon. And tho 
Cures may be ſometimes wrought by great 
violence in ſtrong Conſtitutions, yet whoever 
conſiders the prodigious Force of this Medi- 
cine, will, Iam perſuaded, think it moſt rea- 
ſonable to go gently to work with it, and give 
it more time. 

6. IT often happens, that too large Quan- 
titys of the Lymph or Serum being long re- 
tain'd in the Lymphaticks and common Ree 
ceptacles of the Glands, the Organs by ſuch 


an over- ſtretch and tenſity loſe their Elaſticity 


and reſtitutive Force, and conſequently be- 
come looſe and flabby ; from whence the Com- 
munication of ſuch ſtagnating Lymph with 
the other circulating Lymph being ſuſpended 
and cut off, the Organ will be obſtructed, 
Under ſuch a Circumſtance, the retain'd ſtag- 
nating Lymph will in the firſt place by Rare- 
faction and Fermentation throw off its moſt 
volatile, foft, and balſamick oily Salt; and 


retaining only its ponderous reſinous Oil and 


fd Salt, it muſt hereby become ſharp, acri- 
monious and corroſive : and this ſharp, corro- 
live and extremely penetrating Serum, by vel- 
licating the nervous Coats of the Veſlels, ero- 
ding and eating off the Ligaments and Ban- 
dages of the Joints and Tendons, and piercing 
chro', and ſoaking, corrupting and mortifying 
the very Bones, muſt induce the worſt De- 
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grees and Symptoms of the Scurvy, and pro. 
duce various Phenomena or Appearances, ac- 
cording to the principal Parts and Organs 
chiefly affected, as explain'd and exemplifyd 
Prop. 13. Part II. Now in this caſe Mercury 
is the great Specifick, Sweetner, and: power- 
ful Corrector of any ſuch ſharp, corroſive Aci- 
ditys : for by opening the obſtructed Canals, 
and procuring a Communication with the cir- 
culating natural Lymph, that which had be. 
fore contracted a corroſive Acrimony, by ſtag- 
nating and fermenting in the Glands, will be 
gain repleniſh'd and ſaturated with the foft 


= 


balſamick Oil of the natural Lymph. And 
from hence it is that Mercury is ſo effectual 


in taking off, or qualifying the Aciditys of the 
Glands, and correcting che Malignity of all 


ſorts of foul, eroding and fiſtulating Ulcers. 


7. FROM this account of Mercury, tis e- 
vident that its great and principal Efficacy con- 
fiſts in diſſolving, attenuating and cleanſing off 
any viſcid Concrętions of Matter which may 
have been lodg'd upon the Glands, or their | 


| ſeveral Strainers, conveying Pipes, and com- 


mon Receptacles. But the Matter thus clear'd 


and thrown off from the minute obſtructed 


Tubuli and glandular Receſſes, may not after- 
wards be ſufficiently diſcharged and caſt out by 
the natural Evacuations. Now in this caſe 
the Stomach is for the moſt part the firſt and 
greateſt Sufferer : for any corrupt vitiated Se- 
rum, which had been ſtagnating, concreting 
and putrefying in the Glands, deine dien 
- — 


- 


/ 
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and attenuated by the Mercury, and thrown: 1 
out into the larger and more open Veſſels; if C 
Nature does not find out a quick and ſpeedy- 9 
Diſcharge for it by ſome of the regular Eva- 4 
cuations, it will be ſoon thrown upon the Sto-- 
mach, and affect that Organ with ſuch an Ir- 
ritation, S timulus and Loathing, as to give the 
Phyſician a plain and natural Indication for 
the uſefulneſs and neceſſity of Vomiting: by 
which means the corrupt, ſtagnating, ob- 
ſtructing Matter, having been attenuated, diſ- 
falv'd and thrown out of che Glands into the 
larger Veſſels, may now be moſt ſafely and ef- 
fectually drawn off, and caſt out of the Body. 
And I may venture to pronounce, that in all 
the Species and Appearances of the Scurvy, as 
explain d Prop. 13. Part II. this Method will 
be ever found moſt ſafe and ſucceſsful. - - 
IN any Courſe of Mercurials, Diazkricks 
likewiſe are of great ſervice.” Tis well known 
to the Phyſicians, that there are many Diſeaſes, 
the corrupt Stamina and glandular Lodgments 
of which are beſt and moſt effectually carry d 
off by the urinary Diſcharges. And indeed 
where this Secretion ſucceeds right, there is: 
ſeldom need of any other: for by this means 
the Stomach being kept clear and free, there 
will be no great neceſſity for Vomiting, which 
otherwiſe ought not to be diſpens'd with, un- 
leſs ſome peculiar Symptoms or Appearances 
forbid it. 
-8. Tux various Effects of Mercury, and 
its ſeveral curative Intentions, are very 1 much 
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Iromoted, and differently determin'd by the 
yp following Simples; namely, Guaiacum, 
Roots of wild Valerian, black Hellebore, and 
Rhubarb : of which it may be obſerv'd, that 
the two former, that is, the Guaiacum and wild 
Valerian, have a peculiar Efficacy in throwing 
the Matter of any glandular Diſeaſe outward 
and terminating it upon the cutaneous Glands; 
where it is much better manag'd than when it 
falls inwards upon the Stomach, Inteſtines, and 
glandular Organs of the Abdomen. On the 
other hand, the black Hellebore and Rhubarb | 
have a particular Efficacy in precipitating the - | 
Matter of any glandular Diſeaſe downward, 
and carrying it off thro' the urinary Diſcharges. 
Bur this may be eſpecially remark'd concerning 


the black Hellebore, that where it is mix'd or 


compounded with the Gum Guaiacum, wild 
Valerian, or any thing elſe of a like warm 
and effluent Nature, it ſerves to promote Per- 
ſpiration, or a Diſcharge thro' the cutaneous 


Glands, more than any thing elſe that I have 


ever met with. I have mention'd the Guaia- 
cum and wild Valerian to the Purpoſe afore- 


ſaid; tho indeed the Serpentaria Virginiana 


and Saffron, are more quick and powerful to 
the ſame Intention; that is, their Effects are 
the more ſenſible, and are therefore in ſome 
caſes preferable to the other, as will afterwards 


appear. But the Guaiacum and wild Valerian 


have in this caſe ſomething ſpec:fick, if I may 
ſo ſpeak ; or, which is the ſame thing, and 
all that I mean by it, they have a peculiar 

Efficacy 


1 
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Efficacy in diſſolving, attenuating and throw- 
ing outwardly the Matter of glandular Diſ- 
eaſes. 3 Ss | 
| [IF any one ſhould demand the Reaſon of 

this, I muſt own that I know nothing of it- 
but from Experience, which plainly evinces 
the Matter to be ſo in fact; and this is perhaps 
the only Reaſon that can be given for the pe- 
culiar characteriſtickx Effects of the Bark, 
Opium, or any other medicinal Simple. 


-SCHOLIUNM.L 


I DESIRE it may be here obſerv'd, that 
what I have ſaid of Mercury as one of the moſt 
effectual and powerful Deobſtruents, is to be 
underſtood as abſtracted from Salivation, or 
any ſuch way of giving it, as to promote any 
great, ſenſible, or violent Evacuation. For 
where Mercury is thus given, it muſt needs 
break, diſſolve and deſtroy the natural Tex- 
ture and Conſtitution of the Solids and glandu- 
lar Organs, upon which it happens to be pre- 
cipitated and thrown with ſuch Violence: and 
the elaſtick motive Fibrillæ having thus loſt 
their natural Force and proper Action, any 
Lodgment of viſcid obſtructing Matter upon 
ſuch Glands for the future, muſt be fix'd there 
without Remedy, and the Obſtruction become 
incurable. And hence it is, that they who 
have been injudiciouſly treated with Mercury, 
by too ſtrong and violent Salivations, are often 
reduced to the moſt deplorable Circumſtances, 
and put out of all the Toes aud poſſibility of 
a Cure by any other Method. I 
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I xNow it will be urg'd by ſome, that Sa. 
livation in a high degree is neceflary to the 
cure of the Venereal Diſeaſe, where it is once | 
ſtrongly or deeply fix d. But ſuch is my In- 
credulity and Diffidence, that I am very apt 
to queſtion the truth of this in Fact; and 1 
only defire thoſe who have any great Experi- 
ence in this caſe, to tell us faithfully whether 
they have ever known a good Cure wrought 
by a high Salivation upon ſuch as have been 
much afflicted with hypochondriacal or hyſte- 
rical Diſorders ; and whether the Succeſs has 
not fail'd in proportion to the ſtrength of the 
Salivation, and the Over-ſtretch of the ob- 
ſtructed convulſed Glands. But this I think 
1s certain, that the greater the Obſtruction of 
the Glands is, and the more they are tumefy d, 
diſtended and ſtimulated, the leſs capable will 
they be of any violently impreſs'd Force of 
Mercury, and the more neceſſary will it be to 
do the work with more Moderation and in 
longer time. HOW; clot 


18 CR, Q1J1 UML; 

- SINCE Mercury is the greateſt and moſt 
powerful Deobſtruent, by this Propoſition ; 
and fince Fevers ariſe from an Obſtruction of 
the Lymphaticks and chyliferous Ducts, by 
Prop. 14. Part II. it may perhaps be here de- 
manded, How it comes about that Mercury 1s 
not the moſt effectual Remedy in Fevers, where 
however it is not truſted, and has never been 
obſerv d to have any conſiderable good — 
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In anſwer to which, it may be obſerv'd, that 
Mercury as a Deobſtruent has its principal Ef- 
fect upon the moſt fix d, obſtinate and concre- 
ted Obſtructions of the Glands; and fuch as 
require ſome conſiderable Time for their At- 
tenuation, Diſſolution and Diſcuſſion. And 
therefore in all chronick glandular Diſeaſes, in 
which the heat and viſcidity of the Blood come 
not up to a direct and proper Fever, Mercury, 
under the Limitations and Reſtrictions already 
mention d, is the only certain effectual Deob- 
ſtruent that I know of in the World: but in 
Fevers, eſpecially ſuch as are acute, the na- 
ture of the Obſtruction is very different, and 
requires ſuch a deobſtruent Method as may be 
capable of diluting the Fluids, ſtimulating the 
Solids, and recovering the Circulation of the 
obſtructed Lymph in a ſhort time; without 
any ſuch Violence as muſt be the neceſſary 
conſequence of giving Mercury in large Quan- 
titys, ſo as to produce any great and ſudden 
Effects. When the lymphatick Drain is ſuſ- 
pended in an acute Fever, ſomething or other 
muſt be quickly done to reſtore the obſtructed 
Circulation, or elſe the only time will be loſt 
in which the Patient is capable of being re- 
liev d. Mercury therefore in this caſe is not a 
proper Deobſtruent, becauſe it cannot be given 
faſt enough and in ſufficient Quantitys, with- 
out great danger. Nothing, tis plain, could 
be of worſe conſequence in Fevers, than 
throwing the Blood and Humors ſuddenly 
and with violence upon the Head, which yet 

3 muſt 
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muſt be the Reſult of giving Mercury in large 
Doſes ; and if it ſhould be given but ſlowly | 
and gradually, the Fever would deſtroy the | 
Patient before the Deobſtruent could have its 
Effect. . 

| IN this caſe therefore, there is need of ſome | 
| other Deobſtruent or glandular Cathartick, 
; which by its attenuating and ſtimulating Pro- | 
| pertys may be capable of cleanſing the Glands, 
and recovering the Circulation of the Lymph in 
a ſhort time, and without any ill Conſequence, 
And ſuch a lymphatick Deobſtruent, or glan- 
dular Cathartick in Fevers, is Cantharides, as 
apply'd in Epiſpaſticks: after what manner 
they operate, and how wonderfully they cool 
and dilute the Blood, by procuring a ſpeedy 
and fate circulation of the obſtructed Lymph, I 
has been ſufficiently explain'd already at Prob. 
14 and 15. Part II. 1 


PRO POSITION 1IL 
0 retain the Equilibrium of the circula- 
ting Blood, againſt the frequent 5 ok Af- 
fluxes and Refluxes of the vital Fluid. 


FRO M what particular Occaſions, and by 
what fort of Mechaniſm this Æquilibrium of 
the Blood may be broken or interrupted, I 1 
have largely enough conſider d and explain din 
ſeveral of the foregoing Propoſitions. It re- 
mains here therefore only to conſider the me- | 
dical Operation, how this different Direction 

and Determination of the refluent Blood, as 
c 
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be turned one way or the other as Occaſion 
ſerves, in order to recover and retain the 
Equilibrium. 

Tu E general Intention of raiſing and dif- 
fuſing the vital Fluid, as abſtracted from all 
ather Symptoms, 1s beſt obtain'd by the Ser- 
pentaria Virginiana, and Saffron. Opium has 
likewiſe a very great Force and Efficacy this 
way : but in all great and obſtinate Obſtruc- 
tions of any of the principal Organs, Opiates 
are to be ſparingly and cautiouſly uſed, with 
the Regulations and Reſtrictions already laid 
down, Prop. 17, 18. Part II. 

Tu contrary Intention of depreſſing and 
repelling the Blood, (when it happens to be 
raiſed and diffuſed with a too great Force and 
Impetus) may be eafily obtain'd from the 
Teſtacea, Sal Prunel, Rhubarb, and all cool- 
ing diluting Liquors. Bleeding alſo and Gliſ- 
ters are very efficacious to the ſame Intention ; 
but the former ought to be directed with 
greater Nicety and Care than is commonly 
imagin'd. Acids likewiſe of all forts ; as Juice 
of Lemons, Spirit of Sulphur, Sc. in Juleps 
and Draughts, ſerve very well to cool, con- 
denſe, and repel the  over-heated effluent 
Blood. TE: | 3 

Bu I cannot here forbear mentioning and 
doing juſtice to one thing, which perhaps may 
be deſpis d becauſe it is too common; I mean 
Apples, eſpecially the gratefully acid and oily 
tort, fuch as the Kentiſh Pippin, Pearmain, 
Pomeroy, Nonparelle, &c. theſe are mode- 
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rately cooling, diluting, attenuating, cleanſing 
and balſamick; they condenſe and precipitate 
the Matter of a too hot and flatulent Digeſ: 
tion, cool and refreſh the Stomach and Bowels, 
attenuate and propel the Fæces, and promote 
a moſt natural and benign Evacuation by Stool. 
In ſhort, under all hot, flatulent and rare- 
factive Diſorders of the Chyle, Lymph and 
Blood, they are an excellent Stomachick, 
Pectoral and Diuretick. 

Ware N the Blood in this interrupted Æqui- 
librium is various and differently determin'd, 
ſometimes one way and ſometimes the other, 
the Simples under each Intention muft be ac- | 
cordingly mix'd and variouſly compounded; 
of which the Phyſician will be only capable 
of judging by a careful Confideration of the 


Symptoms and preſent Appearances. 


PROPOSITION IV. 


TO recover and maintain an equal or due 


Proportion of the Craſſamentum and Serum is 


the Blood. 


Ts manifeſt, that either the one or the 
other of theſe, the Craſſamentum or the Serum, 
may abound in a too great Quantity and Pro 
portion with reſpect to the other; or, which 1s 
the ſame thing, the Craſſamentum may bear a 
too large or a too ſmall Proportion to the 
Serum. : 

By indulging the too free and plentiful uſe 
of ſuch Meats and Drinks as abound with 5 6 

Oils, 
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Oils, Sulphurs and volatile Salts, the quantity 
of the Crafſamentum is immoderately aug- 
mented; and this occaſions a hot flatulent 
Digeſtion, and diſpoſes to all fuch Diſeaſes as 
proceed from Heat, Flatus, and Rarefaction: 
and what theſe are, and with what different 
Symptoms and Appearances attended, has 
been conſider'd already. 2 RES 
HRE therefore, the beſt Method of Cure 
is to take away the Cauſe; that is, to live 
ſoberly and temperately, to feed ſparingly on 
Fleſh well boil'd or roaſted, with plenty of 
Garden-ſtuff; to forbear all Exceſs in hot, 
ſpirituous, fermented Liquors ; and to uſe a 
cooling diluting Method, by drinking Water, 
green Tea, eating Water-gruel, Milk-porridge, 
Milk and Apples, &c. eſpecially in the Morn- 
ing: for this may be taken as a certain Rule, 
that the Morning is the proper Seaſon for 
diluting, and the Evening for chearing, invi- 
gorating, and raiſing the animal Conſtitution, 
if need be, after the labour and fatigues of 
the Dar, 17 
THERE is another Method of leſſening 
the Craſſumentum, where it too much abounds 
in quantity with reſpect to the Serum; and 
that is by frequently repeated Bleeding in 
mall or moderate Quantitys. For the Craſ- 
ſmentum being a ſtanding Quantity like the 
JM ich or Fat, tho this part in Bleeding is 
drawn off proportionally with the Serum, 
yet it will not be recovered, or increaſed 
afterwards in the fame time; and therefore 
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by frequent Bleeding the quantity of the 
Craſſamentum will be diminiſh'd, and that of 
the Serum proportionally increaſed. ' But this 
neceſſary Caution muſt be obſerved with re- 
ſpe& to Bleeding, as the means of leſſening 
| the Craſſamentum, that ſuch an Intention can- 
not poſſibly be obtain'd by it, where the Lym- 
phaticks are torn and dilacerated in a Dropſy, 
ſo as to let out their Serum into the Cavitys of 
the Body. In this caſe, while the Serum is 
continually running off thro the broken Lym- 
phaticks, the Craſſamentum muſt needs abound 
in the Blood-Veſſels, there being little elſe RF 
left: but here tho the Proportion of Craſſa- 
mentum to the Serum is too great, yet the ab- 
ſolute Quantity of the Blood is exceedingly 


diminiſh'd, by the continual Drain of Lymph 


into the Cavitys of the Breaſt and Abdomen. 
And therefore 'tis plain that Bleeding in this 
caſe can be of no ſervice, but on the contrary 
muſt be extremely hurtful and miſchievous. i 
WHarT has been here ſaid of a Dropty, 
may be equally underſtood of any immoderate 
Evacuation, in which the Serum being thrown 
off too faſt, the proportion of the Craſſamen. 
tum will be too great while the quantity of 
Blood is diminiſh'd : in all which caſes Bleed- 
ing muſt be very prejudicial, and the only true 
method of Cure will conſiſt in ſtopping or 
reſtraining the preternatural Evacuations. 
Bu a too cold and flow, or a too quick, 
precipitated, and ſcorbutick Digeſtion, the Pro- 
portion of the Craſſamentum to the Serum = | 
6 co 
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be preternaturally diminiſh'd, while the Blood 
in its abſolute Quantity continues the fame. 
lu this caſe, to reſtore the natural Propor- 
tion of theſe two Principles in the Blood, the 
Error of Concoction muſt be corrected, which 
ariſes either from a Defe& of the natural di- 
geſtive Heat, or from a ſcorbutick Taint fix d 
upon the Stomach, or from both theſe variouſ- 
y mix'd and join'd together: in both which 
the Method of Cure may be eafily collected 
from Prop. 16. Part II. concerning Digeſtion. 


PROPOSITION V. 
TO Rrengthen and keep up the elaftick Tone, 
ir muſcular Force of the Nerves. 


T x & nervous elaſtick Fibrillæ are ſubject to 
wo contrary Indiſpoſitions, or morbifick Con- 
litutions ; for either they may be ſtiffen'd, 
tarden'd and contracted, ſo as not to be capa- 
ble of ſtretching by any ordinary Force or 
irecching Power; or, on the other hand, 


rc BY beſe morive- elaſtick Fibres may be ſtretch'd 


and relax d beyond their natural Tone, or 
apacity of Reſtitution and Contraction. 

No w 'tis well known, that any elaſtick 
Thread or Fibre, by being over-dry'd, whether 
oy Heat or Cold, will become ſtiff, hard and 
uffexible; upon which it will immoderately 
contract, ſo as to loſe its capacity of being 
becch'd and diſtended. But on the contrary, 
ay ſuch elaſtick String being over- ſoak d and 
rench'd in Water or other ſuch-like Fluid, 

| of 6 will 
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will become ſoft, lax and flabby; and in this 
caſe it may be eafily ſtretch d, or drawn out 


by a ſmall Force, but will be uncapable of re. 
covering, or contracting itſelf again, when 


that ſtretching Force is taken off. 


Tu Is is plainly matter of Fact and Expe- 
rience; and from hence it muſt follow, that 
theſe two contrary States, or morbifick Diſ- 
poſitions of the Nerves, are owing reſpective- 
ly: to the too great drineſs, and moiſture of 
the Conſtitution: and from this Conſideration, 
the true and natural Indications of Cure, ei- 
ther in the one or the other, may be eaſily 
underſtood and apply'd in Practice. The ſoft, 
lax and flabby State and Conſtitution of the 
| Nerves, is brought on by all the Methods of 
Luxury, Exceſs, and indulged: Reſt or In- 
action; from whence the Fluids contract a 
Viſcidity, and are immoderately accumulated, 
and heap'd up upon the over-ſtretch'd, di- 


ſtended and obſtructed Glands; by which 1s 
induced a weak, feeble and enervated Conſti- 
tution. This is likewiſe the natural State and 
Diſpoſition of Children, in whom the Fluids 
bear a great Proportion to the Solids; and 
Women are, cæœteris paribus, more liable to it 
than Men. The contrary ſtate of Stiffneſs, 


Rigidity, and Inflexibility of the Nerves and 


motive Fibrillz, is brought on by exceſſive Ex- 


erciſe and great Fatigues, immoderate Watch- 


ing, too great Evacuations; and by all the 
drying emaciating Paſſions, as Anger, Revenge, 


Envy, Malice, Madneſs, and exceſſive Deſire 
THis | 


in every thing. 
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T n1s is likewiſe the natural Diſeaſe of old 
Age; in which the motive Fibrillæ and Coats 
of the Blood-Veſſels, gradually contract a 
Stiffneſs, Rigidity and Drmeſs; the Cartilages 
indurate, and grow as hard as Bones; and the 
ſofter Coats, Ligaments, and Membranes. be- 
come cartilaginous. 

IT may be here obſerv'd, that Water, which 
is the common Vehicle of all our Food and 
Nouriſhment, is more or leſs ſtock'd with 
Sand, Gravel, Chalk and other ſtony and ſa- 
bulous Matter, which being convey'd into the 
Blood, and there attracted and retain'd by the 
Solids, they are at long run exceeding apt to 
petrify ; and when this Petrification happens 
upon any of the principal Organs, eſpecially 
upon the Valves of any of the great Blood- 
Veſſels, it neceſſar ily deſtroys their natural Uſe 
and organick Action, and renders any ſuch 
Diſeaſe abſolutely incurable. Ir is therefore 
perhaps happy for thoſe who before they are 
thus affected; are in good time bleſs'd with the 
Gout; by which that fabulous Matter which 
is retain'd in the Blood, not paſſing off as it 
ought thro the urinary Drains, is derived plen- 
C titully to the extreme Parts of the Body, and 
che more neceſſary or vital Organs hereby 

guarded and fecur'd. From what has been 
here obſerved of the Cauſes, the curative In- 
tentions, or the Method of ſecuring the Nerves 
againſt theſe two oppoſite Evils, will be eaſily 
underſtood by ſuch as have a Genius for this 
Study; and they who have not, would not be 
much the better for a larger 2 E 
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.PROPOSLTION, VI. 1 
70 promote and ' keep up the natural Eva. 


cuation or Secretion by. Urine. 


1 


FROM what has been ſaid Prop. 13. Part Il. 
it is evident, that this Intention is of the utmoſt 
Importance to Health and long Life; that 
moſt chronick Diſeaſes are owing to the want 
of a due and regular Secretion by Urine; and 
conſequently, that a numerous Train of ſevere | 
Evils may be prevented by a juſt Regard to 
this neceflary Diſcharge. Now the obtaining 
this Intention, will depend upon confidering i 
duly the different State and Circumſtances of 
the general Caſe. For. nga 1 

1. As to thoſe who have indulg'd a Method 
of hot Intemperance, till they have over-raisd 
and heated the Blood, and contracted a flatu- 
lent Digeſtion ; the moſt effectual Diureticks A 
to them will be Water, green Tea, Apples, 
Milk and Apples, or a thin Emulſion, made of 
the Pulp of roaſted Apples, with any cooling 
diluting Liquor; eſpecially if ſuch a Method 
be conſtantly taken in the Morning, which 
will be the moſt effectual way to throw off 

and diſcharge any ſuch viſcid Lodgments upon 
the urinary Glands, as had been contracted b 
and accumulated during the time of Sleep. « 

2. IN cold, low and languid Conſtitutions, L 
where the Secretion is leflen'd from a dimi- FF » 
niſh'd Velocity of the Blood, Infuſions of 
Horſe-radiſh, Muſtard and San i 
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Millepedes, a few Drops of the Balſam of Ca- 
ibi, and ſuch warm ſtimulating Diureticks 
mix d with Diluters, will be moſt effectual. 

z. WHEN the urinary Glands are very 
much ſtuff'd and loaded with Gravel, or any 
abulous Matter which cannot be thrown oft 
by the common Diureticks, recourſe mult be 
had to Cantharides ; which given in ſmall 
Quantitys, not exceeding five Grains, and 
well diluted with any thin, ſoft and milky 
Liquor, is beyond all diſpute the moſt power- 
ful and effectual Diuretick in the World. 

4. WHEN the urinary Glands and Paſſages 
are ſcorbutically affected, dilacerated and ero- 
ded, the curative Intention cannot be obtain'd 
without Mercurials ; the Nature and Ute of 
which has been already explain'd. 

5. Bu the greateſt difficulty of obtaining 
this Intention is in Dropſys ; where the grear 
and general Stretch or Diſtenſion of the Lym- 
phaticks and Glands thro' out the whole Body 
often eludes the Force of all poſſible Diure- 
ticks. In this caſe the beſt and moſt effectual 
Method of drawing off the Waters, is by 
Bliſtering ; keeping ſome one or more of 
chem continually running in ſeveral Parts of 
dhe Body, till the Water is diſcharg'd, which 
by this means will be effected in a ſhort time 
to a wonder: and then any of the common 
Diureticks will take place, unlefs the Lym- 
phaticks are broke, fo as to let out the Water 
to the large Cavitys of the Thorax and Ab- 
_ omen; and then the Diſeaſe may be look'd 
bon as deſperate, and will admit of no Cure. 


I 


440 Intentions of Medicine, &c. 
I x x ow that Purging in Dropſys, evg 
with great Violence, is generally indulg'dþ / 
and by this means the Waters are often draws - 
off: but hereby the Stomach, Inteſtines, ar ! 
glandular Organs of the Abdomen are {> 
quently weaken'd, and over-ſtretch'd to ſuch 
1 a degree, that the Waters ſoon collect agaii 
= in ſpite of all that can be done to corrobora$ | 
and ſtrengthen the Organs. And therefofs . 

= where Diureticks in a Dropſy will not tal 
q place at firſt, tis certainly the beſt way & 
| proceed directly to Bliſtering; by which a Di 
1 charge may be made, without weakening anff | 
ö farther ſtretching the Organs. And ſuch 
1 the Safety and great Advantage of this MW 
thod, upon ſeveral Accounts, which I cannq 
li now ſtay to enumerate, that I think nothing 
j oughtto ſet it aſide for any other, but the O 
| 


n 


ſtinacy and immoveable Reſolution of the Y 
tient, who may have ſometimes ſuch an uf, 
reaſonable Averſon to Bliſtering, as to be a 


ſolutely unperſuadable in this caſe. 
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